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Chapter I.  Federal Action 1 

Chapter I.  Federal Action 

 

A. Overview 
 

This Biological Evaluation (BE) was prepared to determine, under § 7(a)(2) of the Endangered Species 

Act (ESA), whether effects may occur to threatened and endangered species and/or designated critical 

habitat (CH) from the EPA’s potential approval of revised and new aquatic life water quality standards 

as related to the protection of fish & aquatic life uses and criteria for the protection of these uses as 

adopted by Tennessee Department of Environment and Conservation (TDEC or the State). The BE 

provides the EPA’s analysis of the potential effects on threatened and endangered species and 

designated critical habitat by the EPA’s potential approval of the State’s water quality standards as 

related to aquatic life uses and criteria. The changes to the State’s rule language specific to fish and 

aquatic life protection include updates consistent with the EPA’s recently published recommended WQS 

criteria for four parameters (Cadmium, Diazinon, Selenium, and Ammonia) and the adoption of the 

EPA’s recommended WQS criteria for three parameters (Acrolein, Carbaryl, and Chlorpyrifos).  

 

B. Clean Water Act and applicable regulations    
 

Section 303 of the Clean Water Act (CWA), 33 United States Code §1313, requires states and 

authorized tribes to establish Water Quality Standards (WQS) and to submit any new or revised 

standards to the U.S. Environmental Protection Agency (EPA) for review and approval or disapproval. 

State’s WQS are not effective for CWA purposes until approved by the EPA [40 CFR § 131.21(c)].   

 

In addition to the EPA’s review under §303(c) of the CWA, §7(a)(2) of the ESA requires federal 

agencies, in consultation with the Fish and Wildlife Service (FWS) and/or the National Marine Fisheries 

Service (NMFS), to ensure that their actions are not likely to jeopardize the continued existence of 

federally listed species or result in the destruction or adverse modification of designated critical habitat 

of such species. As provided in the 2001 Memorandum of Agreement between the EPA, the FWS, and 

the NMFS regarding enhanced coordination of CWA and ESA obligations, the EPA uses a BE to 

analyze whether a new or revised water quality standard may affect federally listed species or designated 

critical habitat. If the EPA determines that approval may affect listed species or critical habitat but is not 

likely to adversely affect listed species or habitat, then formal consultation with the FWS is not required 

if the FWS concurs on the “may affect, not likely to adversely affect” finding.  

 

C. Timeline of the specific federal action  
 

On October 16, 2018, Tennessee’s Board of Water Quality, Oil and Gas approved revised and new 

WQS. The State of Tennessee’s Attorney General’s (AG) Office reviewed the legality and 

constitutionality of the revisions, and the AG signed the rulemaking regarding its legality on June 10, 

2019. The rulemaking was promptly filed with the Secretary of State and will become effective on 

September 11, 2019, 90 days after filing, unless the 90-day period is stayed by the Joint Government 

Operations Committee or the Board of Water Quality, Oil and Gas.  

 

On or after September 11, 2019, the Tennessee Department of Environment and Conservation (TDEC or 

the State) will submit these WQS to the EPA for review under § 303(c) of the CWA. As per 40 CFR § 

131.21, EPA’s Regional Administrator shall either notify the state within 60 days that the revisions are 

approved or notify the state within 90 days that the revisions are disapproved.  
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D. Summary of the State’s new/revised fish and aquatic life WQS 
 

 

Parameter 

 

Change Made 

Revision Redline 

CMC µg/L CCC µg/L 
µg/L unless other units are indicated 

 

1. 

 

Cadmium 

Updated existing criteria to match the EPA’s 2016 

Aquatic Life Ambient Water Quality 

Recommendations for Dissolved Cadmium 

     
2.0  1.8 

 
0.25  0.72 

 

2. 

 

a. Selenium 

(lentic) 

Updated existing Criterion Continuous 

Concentration (CCC) criterion to match the EPA’s 

2016 Freshwater Selenium Ambient Chronic Water 

Quality Criterion Recommendation for the 

Protection of Aquatic Life Recommendations 

 
 

20 

 
 

5 1.5 3 

 

b. Selenium 

(lotic) 

Adopted the EPA’s 2016 Freshwater Selenium 

Ambient Chronic Water Quality Criterion 

Recommendation for the Protection of Aquatic Life 

Recommendations. 

* EPA is not acting on TDEC’s adoption of the 

Selenium (lotic) acute aquatic life criteria of 20 

ug/L as it is an editorial change and not a change 

from current standards. 

 
 

20* 

 
 

3.1 3 

3 The numeric water criteria for selenium are applicable for all purposes, but for water quality 

assessment, fish tissue values may be used to confirm or refute impacts to aquatic life in accordance 

with and using the values from EPA’s Final Criterion: Aquatic Life Ambient Water Quality Criterion 

for Selenium – Freshwater (June 30, 2016).  However, a lack of fish tissue data or the absence of fish 

from a waterbody will not prevent it from being assessed as impaired if a numeric water concentration 

criterion is exceeded. Fish tissue concentration alone may be used to establish use impairment. 

 

3. 

 

Acrolein 

Adopted the EPA’s July 2009 Aquatic Life Ambient 

Water Quality Criteria Recommendations for 

Acrolein 

 
3.0 

 
3.0 

 

4. 

 

Carbaryl 

Adopted the EPA’s April 2012 Aquatic Life 

Ambient Water Quality Criteria Recommendations 

for Carabaryl 

 
2.1 

 
2.1 

 

5. 

 

Chlorpyrifos 

Adopted the EPA’s 1986 Aquatic Life Ambient 

Water Quality Criteria Recommendations for 

Chlorpyrifos 

 
0.083 

 
0.041 

 

6. 

 

Diazinon 

Updated existing criteria to match the EPA’s 2005 

Aquatic Life Ambient Water Quality Criteria 

Recommendations for Diazinon 

 
0.1  0.17 

 
0.1  0.17 
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Parameter 

 

Change Made 

Revision Redline 

CMC µg/L CCC µg/L 
µg/L unless other units are indicated 

 

 

7. 

 

 

Ammonia 

 

 

Updated existing 1999 criteria to match the EPA’s 

2013 Aquatic Life Ambient Water Quality Criteria 

Recommendations for Ammonia.  

 

The State believes that it is unlikely that there are 

any Tennessee waters without either mussel or 

freshwater snail species. As it would be the very 

rarest of streams that might qualify, the burden of 

proof is on the applicant to demonstrate a site-

specific study is appropriate for the chronic 

criterion. 

Based on 
pH of 7 and 

temperature of 
20°C 

 
(salmonid fish 

present) 
24 mg TAN/L 
(salmonid fish 
not present) 
36.1 mg N/L 

 
 
 

17 mg TAN/L 
 

Based on  
pH of 7 and 

temperature of 
20°C 

 
(early life 

stage present) 
4.5 mg TAN/L 

 
 
 
 

(mussels 
present) 

1.9 mg TAN/L 
 
 

 

 

NOTE: TDEC’s WQS: Chapter 0400-40-03 General Water Quality Criteria 

complete redline version is in Appendix A. 
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E. History of ESA coordination activities 
 

DATE 

 

 

ACTIVITY 

Oct. 15, 2015 Meeting at TDEC’s Chattanooga Field Office at 1301 Riverfront Parkway in 

Chattanooga to discuss EPA’s draft triennial kick-off letter and the ESA 

consultation process.  

Attendees:  FWS: Steve Alexander 

                   TDEC: Greg Denton, Jennifer Dodd, Patrick Parker 

                   EPA: Suzanne Armor, Anna Cornelious, Gina Fonzi, Annie Godfrey 

Nov. 30, 2015 Final edits of EPA’s kick-off letter sent to FWS for review and comment 

 

Dec. 2, 2015 

FWS sent comments on kick-off letter to the EPA. Edits were incorporated into the 

final TN Triennial Review Kickoff letter to serve as a placeholder for future 

conversations on mixing zone prohibitions.  

[Result: TDEC adopted mixing zone prohibitions as part of the revisions approved 

by the TDEC board in October 2018.] 

 

Oct. 18, 2016 

EPA forwarded to FWS the link of the Dec. 15, 2016, Public Hearing in which 

TDEC accepted comments on what revisions may be appropriate to TN’s WQS 

during the future formal rulemaking anticipated for 2018 

 

May 14, 2018 

EPA forwarded to FWS a link to Tennessee Division of Water Resources Notice of 

Rulemaking Hearing where comments regarding proposed amendments to 

Tennessee’s water quality criteria would be received. The public hearing was 

scheduled for June 27, 2018, and the link contained the proposed amendments. 

TDEC accepted written comments until July 31, 2018. 

 

Oct. 18, 2018 

EPA forwarded to FWS the redline WQS changes which Tennessee’s Board of 

Water Quality, Oil and Gas approved in their meeting on Oct. 16, 2018. The WQS 

criteria for the use of Fish and Aquatic Life were shown on pages 7-10.  

EPA noted in the email that a letter for the list of threatened & endangered aquatic 

and aquatic dependent species in Tennessee would be sent next week. 

Oct. 19, 2018 FWS promptly supplied to EPA via email the list of threatened & endangered 

aquatic and aquatic dependent species in Tennessee  

 

Oct. 24, 2018 

EPA’s official letter was mailed which asked the FWS Cookeville Field Office for 

a list of threatened and endangered aquatic and aquatic dependent species found in 

Tennessee and for the best scientific and commercial data that FWS is aware of that 

could be included in EPA’s BE for the chemicals being revised in the aquatic life 

criteria. [FWS supplied this information via email on Oct. 19, 2018.] 

Nov. 1, 2018 EPA answered FWS’s question on the meaning of the “analysis of alternatives” 

language which was added to TN’s antidegradation section. 

 

Dec. 14, 2018 

Gina Fonzi met with Steve Alexander at the FWS Cookeville Field Office to 

collaberate on an early portion of the draft BE.  

FWS requested and received a copy of the EPA’s comments dated July 30, 2018, 

which were submitted to TDEC during the June-July 2018 public notice period.    

March 31, 2019 EPA answered FWS’s question on the reason TDEC included three additional 

pesticides/insecticides in this triennial. (1. Acrolein; 2. Carbaryl; 3. Chlorpyrifos) 
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Chapter II.  Action Area 

 
The action includes all the waters of the United States within the jurisdiction of the State of Tennessee.  

 

Waters of the United States means: (a) All waters which are currently used, were used in the past, or 

may be susceptible to use in interstate or foreign commerce, including all waters which are subject to 

ebb and flow of the tide; (b) All interstate waters, including interstate “wetlands;” (c) All other waters 

such as intrastate lakes, rivers, streams (including intermittent streams), mudflats, sandflats, “wetlands,” 

sloughs, prairie potholes, wet meadows, playa lakes, or natural ponds the use, degradation, or 

destruction of which would affect or could affect interstate or foreign commerce including any such 

waters: (1) Which are or could be used by interstate or foreign travelers for recreational or other 

purposes; (2) From which fish or shellfish could be taken and sold in interstate or foreign commerce; (3) 

Which are used or could be used for industrial purposes by industries in interstate commerce; (d) All 

impoundments of waters otherwise defined as waters of the United States under this definition; (e) 

Tributaries of waters identified in paragraphs (a) through (d) of this definition; (f) The territorial sea; and 

(g) “Wetlands” adjacent to waters (other than waters that are themselves wetlands) identified in 

paragraphs (a) through (f) of this definition. [40 CFR § 122.2 Waters of the United States or waters of 

the U.S.] 
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Chapter III. Species and Critical Habitat 

 

 

Table III. A. 
Federally Listed Species by Category, Scientific Name, Common Name,  

Taxonomic Family, Listing Status and Critical Habitat 

found within the State of Tennessee, October 2018 

Category Scientific Name Common Name Family Listing 

Status1 

Critical 

Habitat 

Snail Pyrgulopsis ogmorhaphe royal marstonia (snail) Hydrobiidae E - 

Snail Athearnia anthonyi Anthony's riversnail Pleuroceridae E - 

Clam Cumberlandia monodonta Spectaclecase Margaritiferidae E - 

Clam Alasmidonta atropurpurea Cumberland elktoe Unionidae E CH 

Clam Alasmidonta raveneliana Appalachian elktoe Unionidae E CH 

Clam Cyprogenia stegaria fanshell Unionidae E - 

Clam Dromus dromas dromedary pearlymussel Unionidae E - 

Clam Epioblasma brevidens Cumberlandian combshell Unionidae E CH 

Clam Epioblasma capsaeformis oyster mussel Unionidae E CH 

Clam Epioblasma florentina 

florentina 

yellow blossom 

(pearlymussel) 

Unionidae E - 

Clam Epioblasma florentina walkeri tan riffleshell Unionidae E - 

Clam Epioblasma metastriata upland combshell Unionidae E CH 

Clam Epioblasma obliquata 

obliquata 

catspaw (=purple cat's 

paw pearlymussel) 

Unionidae E - 

Clam Epioblasma othcaloogensis southern acornshell Unionidae E CH 

Clam Epioblasma torulosa 

gubernaculum 

green blossom 

(pearlymussel) 

Unionidae E - 

Clam Epioblasma torulosa torulosa tubercled blossom 

(pearlymussel) 

Unionidae E - 

Clam Epioblasma triquetra snuffbox mussel Unionidae E - 

Clam Epioblasma turgidula turgid blossom 

(pearlymussel) 

Unionidae E - 

Clam Fusconaia cor shiny pigtoe Unionidae E - 

Clam Fusconaia cuneolus finerayed pigtoe Unionidae E - 

Clam Hemistena lata cracking pearlymussel Unionidae E - 

Clam Lampsilis abrupta pink mucket 

(pearlymussel) 

Unionidae E - 

Clam Lampsilis altilis finelined pocketbook Unionidae T CH 

Clam Lampsilis virescens Alabama lampmussel Unionidae E - 

Clam Lemiox rimosus birdwing pearlymussel Unionidae E - 

Clam Leptodea leptodon scaleshell mussel Unionidae E - 

Clam Medionidus acutissimus Alabama moccasinshell Unionidae T CH 

Clam Medionidus parvulus Coosa moccasinshell Unionidae E CH 

Clam Obovaria retusa ring pink (mussel) Unionidae E - 

Clam Pegias fabula littlewing pearlymussel Unionidae E - 

                                                           
1 E = Endangered, T = Threatened, PE = Proposed Endangered, CH = Critical Habitat designated 
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Table III. A. 
Federally Listed Species by Category, Scientific Name, Common Name,  

Taxonomic Family, Listing Status and Critical Habitat 

found within the State of Tennessee, October 2018 

Category Scientific Name Common Name Family Listing 

Status1 

Critical 

Habitat 

Clam Plethobasus cicatricosus white wartyback 

(pearlymussel) 

Unionidae E - 

Clam Plethobasus cooperianus orangefoot pimpleback 

(pearlymussel) 

Unionidae E - 

Clam Plethobasus cyphyus sheepnose mussel Unionidae E - 

Clam Pleurobema clava clubshell Unionidae E - 

Clam Pleurobema georgianum southern pigtoe Unionidae E CH 

Clam Pleurobema gibberum Cumberland pigtoe Unionidae E - 

Clam Pleurobema hanleyianum Georgia pigtoe Unionidae E - 

Clam Pleurobema perovatum ovate clubshell Unionidae E CH 

Clam Pleurobema plenum rough pigtoe Unionidae E - 

Clam Pleuronaia dolabelloides slabside pearlymussel Unionidae E CH 

Clam Ptychobranchus greenii triangular kidneyshell Unionidae E CH 

Clam Ptychobranchus subtentum fluted kidneyshell Unionidae E CH 

Clam Quadrula cylindrica 

cylindrica 

rabbitsfoot Unionidae T CH 

Clam Quadrula cylindrica 

strigillata 

rough rabbitsfoot Unionidae E CH 

Clam Quadrula fragosa winged mapleleaf Unionidae E - 

Clam Quadrula intermedia Cumberland monkeyface 

(pearlymussel) 

Unionidae E - 

Clam Quadrula sparsa Appalachian monkeyface 

(pearlymussel) 

Unionidae E - 

Clam Toxolasma cylindrellus pale lilliput 

(pearlymussel) 

Unionidae E - 

Clam Villosa fabalis rayed Bean Unionidae E - 

Clam Villosa perpurpurea purple bean Unionidae E CH 

Clam Villosa trabalis Cumberland bean 

(pearlymussel) 

Unionidae E - 

Crayfish Faxonius shoupi Nashville crayfish Cambaridae E - 

Fish Scaphirhynchus albus pallid sturgeon Acipenseridae E - 

Fish Chrosomus saylori Laurel dace Cyprinidae E CH 

Fish Cyprinella caerulea blue shiner Cyprinidae T - 

Fish Erimonax monachus spotfin chub Cyprinidae T CH 

Fish Erimystax cahni slender chub Cyprinidae T CH 

Fish Notropis albizonatus palezone shiner Cyprinidae E - 

Fish Phoxinus cumberlandensis blackside dace Cyprinidae T - 

Fish Fundulus julisia Barrens topminnow Fundulidae PE - 

Fish Noturus baileyi smoky madtom Ictaluridae E CH 

Fish Noturus crypticus chucky madtom Ictaluridae E CH 

Fish Noturus flavipinnis yellowfin madtom Ictaluridae T CH 
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Table III. A. 
Federally Listed Species by Category, Scientific Name, Common Name,  

Taxonomic Family, Listing Status and Critical Habitat 

found within the State of Tennessee, October 2018 

Category Scientific Name Common Name Family Listing 

Status1 

Critical 

Habitat 

Fish Noturus stanauli pygmy madtom Ictaluridae E - 

Fish Etheostoma akatulo bluemask darter Percidae E - 

Fish Etheostoma boschungi slackwater darter Percidae T CH 

Fish Etheostoma percnurum duskytail darter Percidae E - 

Fish Etheostoma susanae Cumberland darter Percidae E CH 

Fish Etheostoma wapiti boulder darter Percidae E - 

Fish Percina antesella amber darter Percidae E CH 

Fish Percina aurolineata goldline darter Percidae T - 

Fish Percina jenkinsi Conasauga logperch Percidae E CH 

Fish Percina tanasi snail darter Percidae T - 

Bat Corynorhinus (=Plecotus) 

townnsendii virginianus 

Virginia big-eared bat Vespertilionidae E - 

Bat Myotis grisescens gray bat Vespertilionidae E - 

Bat Myotis septentrionalis Northern long-eared bat Vespertilionidae T - 

Bat Myotis sodalis Indiana bat Vespertilionidae E - 

Bird Sterna antillarum least tern Laridae E - 

 



 

Chapter III.  Species and Critical Habitat – Table III. B. 9 

 
Table III. B. 

Tennessee Critical Habitat Listed by Water Body, County, Common Name, & Scientific Name 
WATER BODY COUNTY COMMON NAME SCIENTIFIC NAME 

Conasauga River Bradley/Polk Alabama moccasinshell Medionidus acutissimus 

Conasauga River Bradley/Polk Amber darter Percina antesella 

Nolichucky River Unicoi Appalachian elktoe Alasmidonta raveneliana 

Little Chucky Creek Greene Chucky Madtom Noturus crypticus 

Conasauga River Bradley/Polk Conasauga logperch Percina jenkinsi 

Conasauga River Bradley/Polk Coosa Moccasinshell Medionidus parvulus 

Capuchin Creek Campbell Cumberland Darter Etheostoma susanae 

Jellico Creek Scott Cumberland Darter Etheostoma susanae 

Jellico Creek Scott Cumberland Darter Etheostoma usanae 

Big South Fork Cumberland River Scott Cumberland Elktoe Alasmidonta atropurpurea 

Clear Fork Fentress Cumberland Elktoe Alasmidonta atropurpurea 

Clear Fork Morgan Cumberland Elktoe Alasmidonta atropurpurea 

Clear Fork Scott Cumberland Elktoe Alasmidonta atropurpurea 

Crooked Creek Fentress Cumberland Elktoe Alasmidonta atropurpurea 

New River Scott Cumberland Elktoe Alasmidonta atropurpurea 

North Prong Clear Fork Fentress Cumberland Elktoe Alasmidonta atropurpurea 

North White Oak Creek Fentress Cumberland Elktoe Alasmidonta atropurpurea 

North White Oak Creek Scott Cumberland Elktoe Alasmidonta atropurpurea 

White Oak Creek Morgan Cumberland Elktoe Alasmidonta atropurpurea 

White Oak Creek Scott Cumberland Elktoe Alasmidonta atropurpurea 

Big South Fork Cumberland River Scott Cumberlandian Combshell Epioblasma brevidens 

Clear Fork Fentress Cumberlandian Combshell Epioblasma brevidens 

Clear Fork Morgan Cumberlandian Combshell Epioblasma brevidens 

Clear Fork Scott Cumberlandian Combshell Epioblasma brevidens 

Clinch River Claiborne Cumberlandian Combshell Epioblasma brevidens 

Clinch River Grainger Cumberlandian Combshell Epioblasma brevidens 

Clinch River Hancock Cumberlandian Combshell Epioblasma brevidens 

Clinch River Scott Cumberlandian Combshell Epioblasma brevidens 

Crooked Creek Fentress Cumberlandian Combshell Epioblasma brevidens 

Duck River Marshall Cumberlandian Combshell Epioblasma brevidens 

Duck River Maury Cumberlandian Combshell Epioblasma brevidens 

New River Scott Cumberlandian Combshell Epioblasma brevidens 

Nolichucky River Cocke Cumberlandian Combshell Epioblasma brevidens 

Nolichucky River Hamblen Cumberlandian Combshell Epioblasma brevidens 

North Prong Clear Fork Fentress Cumberlandian Combshell Epioblasma brevidens 

North White Oak Creek Fentress Cumberlandian Combshell Epioblasma brevidens 

North White Oak Creek Scott Cumberlandian Combshell Epioblasma brevidens 

Powell River Claiborne Cumberlandian Combshell Epioblasma brevidens 

Powell River Hancock Cumberlandian Combshell Epioblasma brevidens 

White Oak Creek Morgan Cumberlandian Combshell Epioblasma brevidens 

White Oak Creek Scott Cumberlandian Combshell Epioblasma brevidens 
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Table III. B. 
Tennessee Critical Habitat Listed by Water Body, County, Common Name, & Scientific Name 

WATER BODY COUNTY COMMON NAME SCIENTIFIC NAME 

Clear Fork Fentress Epioblasma brevidens Epioblasma brevidens 

Conasauga River Bradley/Polk Finelined Pocketbook Lampsilis altilis 

Big South Fork Cumberland River McCreary Fluted Kidneyshell Ptychobranchus subtentum 

Big South Fork Cumberland River Scott Fluted Kidneyshell Ptychobranchus subtentum 

Buffalo River Humphreys Fluted Kidneyshell Ptychobranchus subtentum 

Buffalo River Perry Fluted Kidneyshell Ptychobranchus subtentum 

Clear Fork Fentress Fluted Kidneyshell Ptychobranchus subtentum 

Clear Fork Scott Fluted Kidneyshell Ptychobranchus subtentum 

Clinch River Claiborne Fluted Kidneyshell Ptychobranchus subtentum 

Clinch River Hancock Fluted Kidneyshell Ptychobranchus subtentum 

Clinch River Scott Fluted Kidneyshell Ptychobranchus subtentum 

Duck River Bedford Fluted Kidneyshell Ptychobranchus subtentum 

Duck River Hickman Fluted Kidneyshell Ptychobranchus subtentum 

Duck River Humphreys Fluted Kidneyshell Ptychobranchus subtentum 

Duck River Marshall Fluted Kidneyshell Ptychobranchus subtentum 

Duck River Maury Fluted Kidneyshell Ptychobranchus subtentum 

Duck River Perry Fluted Kidneyshell Ptychobranchus subtentum 

Elk River Franklin Fluted Kidneyshell Ptychobranchus subtentum 

Elk River Giles Fluted Kidneyshell Ptychobranchus subtentum 

Elk River Lincoln Fluted Kidneyshell Ptychobranchus subtentum 

French Broad River Knox Fluted Kidneyshell Ptychobranchus subtentum 

French Broad River Sevier Fluted Kidneyshell Ptychobranchus subtentum 

Hiwassee River Polk Fluted Kidneyshell Ptychobranchus subtentum 

Holston River Grainger Fluted Kidneyshell Ptychobranchus subtentum 

Holston River Knox Fluted Kidneyshell Ptychobranchus subtentum 

New River Scott Fluted Kidneyshell Ptychobranchus subtentum 

Nolichucky River Cocke Fluted Kidneyshell Ptychobranchus subtentum 

Nolichucky River Greene Fluted Kidneyshell Ptychobranchus subtentum 

Powell River Claiborne Fluted Kidneyshell Ptychobranchus subtentum 

Powell River Hancock Fluted Kidneyshell Ptychobranchus subtentum 

Town Branch Pickett Fluted Kidneyshell Ptychobranchus subtentum 

West Fork Obey River Overton Fluted Kidneyshell Ptychobranchus subtentum 

Wolf River Fentress Fluted Kidneyshell Ptychobranchus subtentum 

Wolf River Pickett Fluted Kidneyshell Ptychobranchus subtentum 

Bumbee Creek Bledsoe Laurel dace Chrosomus saylori 

Bumbee Creek Rhea Laurel dace Chrosomus saylori 

Cupp Creek Bledsoe Laurel dace Chrosomus saylori 

Garrison Spring Branch Bledsoe Laurel dace Chrosomus saylori 

Garrison Spring Branch Rhea Laurel dace Chrosomus saylori 

Horn Branch Bledsoe Laurel dace Chrosomus saylori 

Moccasin Creek Bledsoe Laurel dace Chrosomus saylori 

Soddy Creek Bledsoe Laurel dace Chrosomus saylori 
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Table III. B. 
Tennessee Critical Habitat Listed by Water Body, County, Common Name, & Scientific Name 

WATER BODY COUNTY COMMON NAME SCIENTIFIC NAME 

Soddy Creek Sequatchie Laurel dace Chrosomus saylori 

Youngs Creek Bledsoe Laurel dace Chrosomus saylori 

Youngs Creek Rhea Laurel dace Chrosomus saylori 

Conasauga River Bradley/Polk Ovate clubshell Pleurobema perovatum 

Big South Fork Cumberland River McCreary Oyster Mussel Epioblasma capsaeformis 

Big South Fork Cumberland River Scott Oyster Mussel Epioblasma capsaeformis 

Clear Fork Fentress Oyster Mussel Epioblasma capsaeformis 

Clear Fork Morgan Oyster Mussel Epioblasma capsaeformis 

Clear Fork Scott Oyster Mussel Epioblasma capsaeformis 

Clinch River Claiborne Oyster Mussel Epioblasma capsaeformis 

Clinch River Grainger Oyster Mussel Epioblasma capsaeformis 

Clinch River Hancock Oyster Mussel Epioblasma capsaeformis 

Clinch River Scott Oyster Mussel Epioblasma capsaeformis 

Crooked Creek Fentress Oyster Mussel Epioblasma capsaeformis 

Duck River Marshall Oyster Mussel Epioblasma capsaeformis 

Duck River Maury Oyster Mussel Epioblasma capsaeformis 

New River Scott Oyster Mussel Epioblasma capsaeformis 

Nolichucky River Cocke Oyster Mussel Epioblasma capsaeformis 

Nolichucky River Hamblen Oyster Mussel Epioblasma capsaeformis 

North Prong Clear Fork Fentress Oyster Mussel Epioblasma capsaeformis 

North White Oak Creek Fentress Oyster Mussel Epioblasma capsaeformis 

North White Oak Creek Scott Oyster Mussel Epioblasma capsaeformis 

Powell River Claiborne Oyster Mussel Epioblasma capsaeformis 

Powell River Hancock Oyster Mussel Epioblasma capsaeformis 

White Oak Creek Morgan Oyster Mussel Epioblasma capsaeformis 

White Oak Creek Scott Oyster Mussel Epioblasma capsaeformis 

Beech Creek Hawkins Purple bean Villosa perpurpurea 

Clinch River Claiborne Purple Bean Villosa perpurpurea 

Clinch River Grainger Purple Bean Villosa perpurpurea 

Clinch River Hancock Purple Bean Villosa perpurpurea 

Clinch River Scott Purple Bean Villosa perpurpurea 

Obed RIver Cumberland Purple bean Villosa perpurpurea 

Obed RIver Morgan Purple bean Villosa perpurpurea 

Powell River Claiborne Purple Bean Villosa perpurpurea 

Powell River Hancock Purple Bean Villosa perpurpurea 

Duck River Hickman Rabbitsfoot Quadrula cylindrica cylindrica 

Duck River Humphreys Rabbitsfoot Quadrula cylindrica cylindrica 

Duck River Marshall Rabbitsfoot Quadrula cylindrica cylindrica 

Duck River Maury Rabbitsfoot Quadrula cylindrica cylindrica 

Duck River Perry Rabbitsfoot Quadrula cylindrica cylindrica 

Red River Robertson Rabbitsfoot Quadrula cylindrica cylindrica 

Tennessee River Hardin Rabbitsfoot Quadrula cylindrica cylindrica 
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Table III. B. 
Tennessee Critical Habitat Listed by Water Body, County, Common Name, & Scientific Name 

WATER BODY COUNTY COMMON NAME SCIENTIFIC NAME 

Clinch River Claiborne Rough Rabbitsfoot Quadrula cylindrica strigillata 

Clinch River Grainger Rough Rabbitsfoot Quadrula cylindrica strigillata 

Clinch River Hancock Rough Rabbitsfoot Quadrula cylindrica strigillata 

Clinch River Scott Rough Rabbitsfoot Quadrula cylindrica strigillata 

Powell River Claiborne Rough Rabbitsfoot Quadrula cylindrica strigillata 

Powell River Hancock Rough Rabbitsfoot Quadrula cylindrica strigillata 

Buffalo River Humphreys Slabside Pearlymussel Pleuronaia dolabelloides 

Buffalo River Perry Slabside Pearlymussel Pleuronaia dolabelloides 

Clinch River Claiborne Slabside Pearlymussel Pleuronaia dolabelloides 

Clinch River Hancock Slabside Pearlymussel Pleuronaia dolabelloides 

Clinch River Scott Slabside Pearlymussel Pleuronaia dolabelloides 

Duck River Bedford Slabside Pearlymussel Pleuronaia dolabelloides 

Duck River Hickman Slabside Pearlymussel Pleuronaia dolabelloides 

Duck River Humphreys Slabside Pearlymussel Pleuronaia dolabelloides 

Duck River Marshall Slabside Pearlymussel Pleuronaia dolabelloides 

Duck River Maury Slabside Pearlymussel Pleuronaia dolabelloides 

Duck River Perry Slabside Pearlymussel Pleuronaia dolabelloides 

Elk River Franklin Slabside Pearlymussel Pleuronaia dolabelloides 

Elk River Giles Slabside Pearlymussel Pleuronaia dolabelloides 

Elk River Lincoln Slabside Pearlymussel Pleuronaia dolabelloides 

Estill Fork Franklin Slabside Pearlymussel Pleuronaia dolabelloides 

Hiwassee River Polk Slabside Pearlymussel Pleuronaia dolabelloides 

Nolichucky River Cocke Slabside Pearlymussel Pleuronaia dolabelloides 

Nolichucky River Greene Slabside Pearlymussel Pleuronaia dolabelloides 

Powell River Claiborne Slabside Pearlymussel Pleuronaia dolabelloides 

Powell River Hancock Slabside Pearlymussel Pleuronaia dolabelloides 

Sequatchie River Bledsoe Slabside Pearlymussel Pleuronaia dolabelloides 

Sequatchie River Marion Slabside Pearlymussel Pleuronaia dolabelloides 

Sequatchie River Sequatchie Slabside Pearlymussel Pleuronaia dolabelloides 

Buffalo River Lawrence Slackwater darter Etheostoma boschungi 

Cypress Creek Wayne Slackwater darter Etheostoma boschungi 

Dulin Branch Wayne Slackwater darter Etheostoma boschungi 

Middle Cypress Creek Lawrence Slackwater darter Etheostoma boschungi 

Saw Creek Lawrence Slackwater darter Etheostoma boschungi 

South Fork Saw Creek Lawrence Slackwater darter Etheostoma boschungi 

Spain Branch Wayne Slackwater darter Etheostoma boschungi 

Water Fork Lawrence Slackwater darter Etheostoma boschungi 

Middle Cypress Creek Wayne Slackwater darteri Etheostoma boschungi 

Clinch River Claiborne Slender chub Erimystax cahni 

Clinch River Hancock Slender chub Erimystax cahni 

Clinch River Scott Slender chub Erimystax cahni 

Powell River Claiborne Slender chub Erimystax cahni 
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Table III. B. 
Tennessee Critical Habitat Listed by Water Body, County, Common Name, & Scientific Name 

WATER BODY COUNTY COMMON NAME SCIENTIFIC NAME 

Powell River Hancock Slender chub Erimystax cahni 

Citico Creek Monroe Smoky madtom Noturus baileyi 

Conasauga River Bradley/Polk Southern acornshell Epioblasma othcaloogensis 

Conasauga River Bradley/Polk Southern Pigtoe Pleurobema georgianum 

Clear Creek Fentress Spotfin Chub Erimonax monachus 

Daddy's Creek Morgan Spotfin Chub Erimonax monachus 

Emory River Morgan Spotfin Chub Erimonax monachus 

North Fork Holston River Hawkins Spotfin Chub Erimonax monachus 

Obed River Morgan Spotfin Chub Erimonax monachus 

Conasauga River Bradley/Polk Triangular kidneyshell Ptychobranchus greenii 

Conasauga River Bradley/Polk Upland combshell Epioblasma metastriata 

Powell River Claiborne Yellowfin Madtom Noturus flavipinnis 

Powell River Hancock Yellowfin Madtom Noturus flavipinnis 
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Table III. C. 
Tennessee Federally Listed Aquatic and Aquatic Dependent Species, by Common Name, 

Category, Status, Habitat Description as found in NatureServe,  

and if Species can be found in or around Lotic or Lentic Aquatic Habitats. 

Common 

Name 

Category Status 

Code 

Habitat as found in NatureServe* Lotic or 

Lentic 

Anthony's 

riversnail 

Snails E Preferred habitat appears to be larger rivers, but lower 

stretches of larger creeks are also inhabited.  

Lotic 

royal marstonia 

(snail) 

Snails E endemic to two spring runs flowing from caves  Lotic 

Cumberland 

elktoe 

Clams E It is found from small creeks with high to low gradient 

to medium rivers with moderate gradient in the riffles. 

Lotic 

Appalachian 

elktoe 

Clams E the main stem of the Nolichucky River Lotic 

Spectaclecase Clams E in large rivers  Lotic 

fanshell Clams E It has been found in river habitats with gravel 

substrates and a strong current, in both deep and 

shallow water. 

Lotic 

dromedary 

pearlymussel 

Clams E This is a riffle dwelling species occurring at shoals 

with sand and gravel and moderate current velocities, 

but also found in deeper, slower moving water 

Lotic 

Cumberlandian 

combshell 

Clams E The habitat ranges from large creeks to large rivers Lotic 

oyster mussel Clams E Inhabits moderate to swift currents in large creeks and 

rivers  

Lotic 

yellow blossom 

(pearlymussel) 

Clams E found in riffle and shoal areas of small to medium-

sized streams 

Lotic 

tan riffleshell Clams E Found in headwaters, riffles, and shoals in sand and 

gravel substrates.  

Lotic 

upland 

combshell 

Clams E It has been located in shoals in rivers and large 

streams, above the fall line, on stable subrates in 

moderate to swift currents 

Lotic 

catspaw 

(=purple cat's 

paw 

pearlymussel) 

Clams E Inhabits large river systems in sand and gravel 

substrates in runs and riffles.  

Lotic 

southern 

acornshell 

Clams E found in strong currents and coarse particle substrates Lotic 

green blossom 

(pearlymussel) 

Clams E Found in riffle or shoal areas with fast flowing water 

that contain firm rubble, gravel, and sand substrates in 

creeks, high gradient medium sized rivers. 

Lotic 

tubercled 

blossom 

(pearlymussel) 

Clams E found in the Elk and Paint Rock Rivers  Lotic 

snuffbox mussel Clams E found in riffles of small and medium creeks, in large 

rivers, and in shoals and wave-washed shores of lakes 

Lotic & 

Lentic 
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Table III. C. 
Tennessee Federally Listed Aquatic and Aquatic Dependent Species, by Common Name, 

Category, Status, Habitat Description as found in NatureServe,  

and if Species can be found in or around Lotic or Lentic Aquatic Habitats. 

Common 

Name 

Category Status 

Code 

Habitat as found in NatureServe* Lotic or 

Lentic 

turgid blossom 

(pearlymussel) 

Clams E This species required clear, unpolluted water; 

typically found buried in sand and gravel substrates of 

shallow, fast-flowing streams 

Lotic 

shiny pigtoe Clams E This species is found in shoals and riffles of small to 

medium sized rivers in clear streams with moderate to 

fast current 

Lotic 

finerayed pigtoe Clams E This species inhabits clear, high gradient streams in 

firm cobble and gravel substrates 

Lotic 

cracking 

pearlymussel 

Clams E Big river, creek, medium river species found in the 

riffles 

Lotic 

pink mucket 

(pearlymussel) 

Clams E Found in waters with strong currents, rocky or boulder 

substrates, with depths up to about 1 m, but is also 

found in deeper waters with slower currents and sand 

and gravel substrates 

Lotic 

finelined 

pocketbook 

Clams T found in large rivers to small creek habitats Lotic 

Alabama 

lampmussel 

Clams E This species is found in sand and gravel substrates in 

shoal areas of small to medium streams.  

Lotic 

birdwing 

pearlymussel 

Clams E This species is almost always found in riffle areas 

with stable, sand and gravel substrates in moderate to 

fast currents in small to medium sized rivers. 

Lotic 

scaleshell 

mussel 

Clams E Currently it is more restricted to rivers with relatively 

good water quality in stretches with stable channels 

Lotic 

Alabama 

moccasinshell 

Clams T This species is usually found in sand on the margins 

of streams with a typical sand and gravel substrate in 

clear water of moderate flow in small to large rivers 

Lotic 

Coosa 

moccasinshell 

Clams E The species is usually found in sand and gravel in 

highly oxygenated, clear streams with moderate to 

strong flow in streams and small rivers 

Lotic 

ring pink 

(mussel) 

Clams E preferred habitat as large rivers, but it has been 

reported from the Duck River indicating it can tolerate 

medium rivers 

Lotic 

littlewing 

pearlymussel 

Clams E It is found in creeks and medium rivers with high 

gradient 

Lotic 

white wartyback 

(pearlymussel) 

Clams E This species was presumed to inhabit shoals and 

riffles in large rivers like the Tennessee.  

Lotic 

orangefoot 

pimpleback 

(pearlymussel) 

Clams E This species is found in medium to large rivers in 

sand, gravel, and cobble substrates in riffles and 

shoals in deep water and steady currents as well as 

some shallower shoals and riffles 

Lotic 
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Table III. C. 
Tennessee Federally Listed Aquatic and Aquatic Dependent Species, by Common Name, 

Category, Status, Habitat Description as found in NatureServe,  

and if Species can be found in or around Lotic or Lentic Aquatic Habitats. 

Common 

Name 

Category Status 

Code 

Habitat as found in NatureServe* Lotic or 

Lentic 

sheepnose 

Mussel 

Clams E Although it does inhabit medium-sized rivers, this 

mussel generally has been considered a large-river 

species 

Lotic 

clubshell Clams E It is extirpated from Alabama and Tennessee Lotic 

southern pigtoe Clams E This species inhabits high quality rivers (small rivers 

to large streams) in shoals and runs  

Lotic 

Cumberland 

pigtoe 

Clams E This species inhabits small to medium rivers in riffle 

areas  

Lotic 

Georgia pigtoe Clams E This species inhabits stretches of a medium sized river 

with good current and a sand/gravel substrate  

Lotic 

ovate clubshell Clams E This species occupies sand/gravel shoals and runs of 

small rivers and large streams 

Lotic 

rough pigtoe Clams E This species is found in medium to large rivers (20 m 

wide or greater) 

Lotic 

slabside 

pearlymussel 

Clams E is primarily a large creek to moderately-sized river 

species 

Lotic 

fluted 

kidneyshell 

Clams E This species inhabits small to medium rivers in areas 

with swift current or riffles, although a few 

populations were recorded from larger rivers in shoal 

areas 

Lotic 

rabbitsfoot Clams T the typical habitat for this species is small to medium 

rivers  

Lotic 

rough 

rabbitsfoot 

Clams E It inhabits medium-sized to large rivers  Lotic 

winged 

mapleleaf 

Clams E St. Croix River  Lotic 

Cumberland 

monkeyface 

(pearlymussel) 

Clams E This species inhabits shallow riffle and shoal areas of 

headwater streams and bigger rivers 

Lotic 

Appalachian 

monkeyface 

(pearlymussel) 

Clams E This species inhabits fast-flowing, headwaters 

sections of rivers in shallow riffles and runs 

Lotic 

pale lilliput 

(pearlymussel) 

Clams E It is found in the mainstem of the Paint Rock River 

and each of its major tributaries 

Lotic 

rayed Bean Clams E generally known from smaller headwater creeks, but 

records exist in larger rivers 

Lotic 

purple bean Clams E Inhabits small headwater streams to medium-sized 

rivers in moderate to fast-flowing riffles  

Lotic 
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Table III. C. 
Tennessee Federally Listed Aquatic and Aquatic Dependent Species, by Common Name, 

Category, Status, Habitat Description as found in NatureServe,  

and if Species can be found in or around Lotic or Lentic Aquatic Habitats. 

Common 

Name 

Category Status 

Code 

Habitat as found in NatureServe* Lotic or 

Lentic 

Cumberland 

bean 

(pearlymussel) 

Clams E This species is found in sand, gravel, and cobble 

substrates in waters with moderate to swift currents 

and depths less than 1 meter 

Lotic 

Nashville 

crayfish 

Crustaceans E Known from limited number of localities in Mill 

Creek and its tributaries  

Lotic 

Laurel dace Fishes E This species is currently known from seven streams Lotic 

blue shiner Fishes T Habitat includes cool, clear, small to medium-sized 

rivers over firm substrates (sand, gravel, or rubble) in 

pools, backwaters, and areas of moderate current 

Lotic 

spotfin chub Fishes T Habitat includes cool and warm, typically clear, large 

creeks or medium-sized rivers of moderate gradient, 

in upland and montane areas, generally in or near 

moderate and swift currents 

Lotic 

slender chub Fishes T Habitat includes medium to fairly large, usually clear, 

warm rivers (30-125 m wide) of moderate gradient 

Lotic 

bluemask darter Fishes E Habitat includes rocky pools, runs, and riffles of clear 

creeks and small rivers 

Lotic 

slackwater 

darter 

Fishes T This darter typically inhabits gravel-bottomed pools in 

sluggish areas of creeks and small rivers 

Lotic 

duskytail darter Fishes E A benthic fish with habitat includes gravel, rubble, 

and slabrock pools and runs of small to medium rivers 

Lotic 

Cumberland 

darter 

Fishes E This fish inhabits shallow water in low velocity shoals 

and backwater areas of moderate to low gradient 

stream reaches  

Lotic 

boulder darter Fishes E This darter inhabits fast rocky riffles of small to 

medium rivers.  

Lotic 

Barrens 

topminnow 

Fishes PE Habitat includes waters of springs, spring runs, and 

first- and second-order headwaters and creeks 

Lotic 

palezone shiner Fishes E This species is most common in upland large creeks 

and small rivers with permanent flow 

Lotic 

smoky madtom Fishes E Range includes a 10.8-km section of Citico Creek Lotic 

chucky madtom Fishes E This is a benthic, riverine species Lotic 

yellowfin 

madtom 

Fishes T Habitat includes medium-sized and large creeks and 

small rivers  

Lotic 

pygmy madtom Fishes E Habitat includes clear, moderate to large rivers Lotic 
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Table III. C. 
Tennessee Federally Listed Aquatic and Aquatic Dependent Species, by Common Name, 

Category, Status, Habitat Description as found in NatureServe,  

and if Species can be found in or around Lotic or Lentic Aquatic Habitats. 

Common 

Name 

Category Status 

Code 

Habitat as found in NatureServe* Lotic or 

Lentic 

amber darter Fishes E Range includes the Conasauga, Coosawattee, and 

Etowah rivers (Coosa River system) 

Lotic 

goldline darter Fishes T Habitat includes fast rocky runs of small to medium 

river 

Lotic 

Conasauga 

logperch 

Fishes E Range includes the Conasauga River and Jacks River 

near its confluence with the Conasauga  

Lotic 

snail darter Fishes T A benthic darter whose habitat includes gravel and 

sand runs of medium-sized rivers. 

Lotic 

blackside dace Fishes T This species inhabits small upland headwaters and 

creeks  

Lotic 

pallid sturgeon Fishes E This species occupies large, turbid, free-flowing 

riverine habitat; it occurs in strong current over firm 

gravel or sandy substrate; it sometimes occurs in 

reservoirs 

Lotic 

Virginia big-

eared bat 

Mammals E may feed along stream and ponds May feed 

along 

both 

Lotic & 

Lentic 

gray bat Mammals E may feed along stream and ponds May feed 

along 

both 

Lotic & 

Lentic 

Northern long-

eared bat 

Mammals T feeds occasionally over ponds Lentic 

Indiana bat Mammals E Forages along river and lake shorelines Lotic 

least tern Birds E Breeding habitats include seacoasts, beaches, bays, 

estuaries, lagoons, lakes, and rivers. 

Feeds in 

both 

Lotic & 

Lentic 

 

*Natureserve. 2019. NatureServe Explorer: An online encyclopedia of life [web application]. Version 

7.0. NatureServe, Arlington, VA. U.S.A. Available http://explorer.natureserve.org. (Accessed: 

December 2018)

http://explorer.natureserve.org/
http://explorer.natureserve.org/
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Table III. D. 
List of Federally Listed Species by Scientific Name, Group, Phylum, Class, Order and Family 

Scientific Name Group Phylum Class Order Family 

Athearnia anthonyi Snails Mollusca Gastropoda Neotaenioglossa Pleuroceridae 

Pyrgulopsis ogmorhaphe Snails Mollusca Gastropoda Neotaenioglossa Hydrobiidae 

Alasmidonta atropurpurea Clams Mollusca Bivalvia Unionoida Unionidae 

Alasmidonta raveneliana Clams Mollusca Bivalvia Unionoida Unionidae 

Cumberlandia monodonta Clams Mollusca Bivalvia Unionoida Margaritiferidae 

Cyprogenia stegaria Clams Mollusca Bivalvia Unionoida Unionidae 

Dromus dromas Clams Mollusca Bivalvia Unionoida Unionidae 

Epioblasma brevidens Clams Mollusca Bivalvia Unionoida Unionidae 

Epioblasma capsaeformis Clams Mollusca Bivalvia Unionoida Unionidae 

Epioblasma florentina 
florentina 

Clams Mollusca Bivalvia Unionoida Unionidae 

Epioblasma florentina walkeri Clams Mollusca Bivalvia Unionoida Unionidae 

Epioblasma metastriata Clams Mollusca Bivalvia Unionoida Unionidae 

Epioblasma obliquata 
obliquata 

Clams Mollusca Bivalvia Unionoida Unionidae 

Epioblasma othcaloogensis Clams Mollusca Bivalvia Unionoida Unionidae 

Epioblasma torulosa 
gubernaculum 

Clams Mollusca Bivalvia Unionoida Unionidae 

Epioblasma torulosa torulosa Clams Mollusca Bivalvia Unionoida Unionidae 

Epioblasma triquetra Clams Mollusca Bivalvia Unionoida Unionidae 

Epioblasma turgidula Clams Mollusca Bivalvia Unionoida Unionidae 

Fusconaia cor Clams Mollusca Bivalvia Unionoida Unionidae 

Fusconaia cuneolus Clams Mollusca Bivalvia Unionoida Unionidae 

Hemistena lata Clams Mollusca Bivalvia Unionoida Unionidae 

Lampsilis abrupta Clams Mollusca Bivalvia Unionoida Unionidae 

Lampsilis altilis Clams Mollusca Bivalvia Unionoida Unionidae 

Lampsilis virescens Clams Mollusca Bivalvia Unionoida Unionidae 

Lemiox rimosus Clams Mollusca Bivalvia Unionoida Unionidae 

Leptodea leptodon Clams Mollusca Bivalvia Unionoida Unionidae 

Medionidus acutissimus Clams Mollusca Bivalvia Unionoida Unionidae 

Medionidus parvulus Clams Mollusca Bivalvia Unionoida Unionidae 

Obovaria retusa Clams Mollusca Bivalvia Unionoida Unionidae 

Pegias fabula Clams Mollusca Bivalvia Unionoida Unionidae 

Plethobasus cicatricosus Clams Mollusca Bivalvia Unionoida Unionidae 

Plethobasus cooperianus Clams Mollusca Bivalvia Unionoida Unionidae 

Plethobasus cyphyus Clams Mollusca Bivalvia Unionoida Unionidae 

Pleurobema clava Clams Mollusca Bivalvia Unionoida Unionidae 

Pleurobema georgianum Clams Mollusca Bivalvia Unionoida Unionidae 

Pleurobema gibberum Clams Mollusca Bivalvia Unionoida Unionidae 

Pleurobema hanleyianum Clams Mollusca Bivalvia Unionoida Unionidae 

Pleurobema perovatum Clams Mollusca Bivalvia Unionoida Unionidae 

Pleurobema plenum Clams Mollusca Bivalvia Unionoida Unionidae 
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Table III. D. 
List of Federally Listed Species by Scientific Name, Group, Phylum, Class, Order and Family 

Scientific Name Group Phylum Class Order Family 

Pleuronaia dolabelloides Clams Mollusca Bivalvia Unionoida Unionidae 

Pleuronaia greenii Clams Mollusca Bivalvia Unionoida Unionidae 

Ptychobranchus subtentum Clams Mollusca Bivalvia Unionoida Unionidae 

Quadrula cylindrica cylindrica Clams Mollusca Bivalvia Unionoida Unionidae 

Quadrula cylindrica strigillata Clams Mollusca Bivalvia Unionoida Unionidae 

Quadrula fragosa Clams Mollusca Bivalvia Unionoida Unionidae 

Quadrula intermedia Clams Mollusca Bivalvia Unionoida Unionidae 

Quadrula sparsa Clams Mollusca Bivalvia Unionoida Unionidae 

Toxolasma cylindrellus Clams Mollusca Bivalvia Unionoida Unionidae 

Villosa fabalis Clams Mollusca Bivalvia Unionoida Unionidae 

Villosa perpurpurea Clams Mollusca Bivalvia Unionoida Unionidae 

Villosa trabalis Clams Mollusca Bivalvia Unionoida Unionidae 

Faxonius shoupi Crustaceans Crustacea Malacostraca  Decapoda  Cambaridae 

Chrosomus saylori Fishes Craniata  Actinopterygii   Cypriniformes Cyprinidae 

Cyprinella caerulea Fishes Craniata  Actinopterygii Cypriniformes  Cyprinidae 

Erimonax monachus Fishes Craniata Actinopterygii   Cypriniformes  Cyprinidae 

Erimystax cahni Fishes Craniata Actinopterygii   Cypriniformes  Cyprinidae 

Etheostoma akatulo Fishes Craniata Actinopterygii Perciformes Percidae 

Etheostoma boschungi Fishes Craniata Actinopterygii Perciformes Percidae 

Etheostoma percnurum Fishes Craniata Actinopterygii Perciformes Percidae 

Etheostoma susanae Fishes Craniata Actinopterygii Perciformes Percidae 

Etheostoma wapiti Fishes Craniata Actinopterygii Perciformes Percidae 

Fundulus julisia Fishes Craniata Actinopterygii Cyprinodontiformes Fundulidae 

Notropis albizonatus Fishes Craniata Actinopterygii Cypriniformes Cyprinidae 

Noturus baileyi Fishes Craniata Actinopterygii Siluriformes Ictaluridae 

Noturus crypticus Fishes Craniata Actinopterygii Siluriformes Ictaluridae 

Noturus flavipinnis Fishes Craniata Actinopterygii Siluriformes Ictaluridae 

Noturus stanauli Fishes Craniata Actinopterygii Siluriformes Ictaluridae 

Percina antesella Fishes Craniata Actinopterygii Perciformes Percidae 

Percina aurolineata Fishes Craniata Actinopterygii Perciformes Percidae 

Percina jenkinsi Fishes Craniata Actinopterygii Perciformes Percidae 

Percina tanasi Fishes Craniata Actinopterygii Perciformes Percidae 

Phoxinus cumberlandensis Fishes Craniata Actinopterygii Cypriniformes Cyprinidae 

Scaphirhynchus albus Fishes Craniata Actinopterygii Acipenseriformes Acipenseridae 

Corynorhinus (=Plecotus) 
townnsendii virginianus 

Mammals Craniata Mammalia Chiroptera  Vespertilionidae 

Myotis grisescens Mammals Craniata Mammalia Chiroptera Vespertilionidae 

Myotis septentrionalis Mammals Craniata Mammalia Chiroptera Vespertilionidae 

Myotis sodalis Mammals Craniata Mammalia Chiroptera Vespertilionidae 

Athearnia anthonyi Snails Mollusca Gastropoda Neotaenioglossa Pleuroceridae 

Pyrgulopsis ogmorhaphe Snails Mollusca Gastropoda Neotaenioglossa Hydrobiidae 
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Chapter IV. Manner of Effect by Specific Action 

 
Manner in which EPA’s Approval of Cadmium CMC & CCC may affect the 

Federally Listed Species and their critical habitat 

 

A. 1. Adopted values of Cadmium- 
 

Tennessee revised the following values resulting from the equation expressed below: 

 

 

Parameter 

Revision Redline 

CMC µg/L (Acute) CCC µg/L (Chronic) 

 

Cadmium** 2 

     
2.0  1.8 

 
0.25  0.72 

 

** 2 Criteria for these metals are expressed as dissolved and are a function of total hardness (mg/L).  

Hardness-dependent metals criteria may be calculated from the following (values displayed above 

correspond to a total hardness of 100 mg/l and may have been rounded):  

 

CMC (dissolved) = exp{mA[ln(hardness)]+bA } (CF) 

 

CCC (dissolved) = exp{mC [ln(hardness)]+bC} (CF) 
 

Chemical MA bA MC  BC Freshwater Conversion Factors (CF) 

     CMC CCC 

Cadmium 1.0166 

0.9798 

-3.924  

-3.866 

 0.7409 

0.7977 

-4.719 

-3.909 

1.136672-[(ln 

hardness)(0.041838)] 

1.101672-[(ln 

hardness)(0.041838)] 
 

 
 

 

Summary of EPA’s 2001 and 2016 Aquatic Life Recommendations for Dissolved Cadmium 

 

 2016 AWQC Updatea 2001 AWQCa 

Acute 

(1-hour, 

dissolved Cd)d 

Chronic 

(4-day, dissolved 

Cd) 

Acute 

(1-day, 

dissolved Cd) 

Chronic 

(4-day, 

dissolved Cd) 

Freshwater  

(Total Hardness = 

100 mg/L as 

CaCO3)b 

1.8 μg/Lc 0.72 μg/L 2.0 μg/Lc 0.25 μg/L 

a Values are recommended not to be exceeded more than once every three years on average. 
b Freshwater acute and chronic criteria are hardness-dependent and were normalized to a hardness of 100 

mg/L as CaCO3 to allow the presentation of representative criteria values.  
c Lowered to protect the commercially and recreationally important species (rainbow trout), as per the 

1985 Guidelines, Stephan et al. (1985).  
d The duration of the 2016 acute criteria was changed to 1-hour to reflect the 1985 Guidelines-based 

recommended acute duration. 
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A. 2.a. Cadmium Acute (CMC) values by category: Snails, Clams/Mussels, 

Crustaceans/Crayfish, Fish, Bats and Birds 
 

SNAILS 

 

Snail data from Table 7 (Pages 37 - 42) of EPA’s 2016 Aquatic Life Ambient  

Water Quality Criteria Cadmium. Ranked Freshwater GMAVs. 

Rank GMAV (ug/L total) Type, Scientific name SMAV (ug/L total) 

40 >808.4 Snail, Gyraulus sp.  >808.4 

35 427.9 Pond snail, Lymnaea stagnalis 427.9 

28 204.1 Snail, Aplexa hypnorum 204.1 

29 208 Snail, Physa acuta 2,152b   
Pouch snail, Physa gyrina 208 

 

Anthony’s riversnail and royal marstonia (snail) 

 

The five tested snail species are considered surrogates for the Anthony’s riversnail and the royal 

marstonia snail. Snails were the 28, 29, and 30th least sensitive of the organisms tested in the ACUTE 

data. The most sensitive snail had a GMAV of 208 ug/L which is 115 times the CMC of 1.8 ug/L at the  

1-hour duration for dissolved Cadmium at 100 mg/L hardness.  

 

Therefore, the use of the Cadmium acute criteria proposed by the State of Tennessee will result in NO 

EFFECT on Federally listed snails.  

 

 

CLAMS/MUSSELS 

 

Cadmium Mussel data from Table 7 (Pages 37 - 42) of EPA’s 2016 Aquatic Life Ambient 

Water Quality Criteria Cadmium. Ranked Freshwater GMAVs. 

Rank GMAV (ug/L total) Type, Scientific name SMAV (ug/L total) 

16 71.76 Mussel, Utterbackia imbecillis 71.76 

15 70.76 Southern rainbow mussel, Villosa vibex 70.76 

14 68.51 Mussel, Lasmigona subviridis 68.51 

13 67.9 Mussel, Actinonaias pectorosa 67.9 

10 51.34 Neosho mucket, Lampsilis rafinesqueana (LS) 44.67   
Fatmucket, Lampsilis siliquoidea 35.73   
Southern fatmucket, Lampsilis straminea claibornensis 93.17   
Yellow sandshell, Lampsilis teres 46.71 

 

These eight Unionidae mussels are considered surrogates for the 49 Federally listed mussel species found 

in Table III.A, and each was tested acutely for Cadmium. The most sensitive species SMAV (fatmucket, 

Lampsilis siliquoidea) is 20 times higher than the 1.8 ug/L CMC at the 1-hour duration for dissolved 

Cadmium at 100 mg/L hardness. The most sensitive GMAV (Lampsilis) is over 28 times higher than the 

CMC Cadmium value.  

 

The fish which are the hosts for the Unionidae mussels will be protected by the proposed Cadmium CMC 

criteria and that discussion is included below on the fish species. 



 

Chapter IV.  Manner of Effect by Specific Action – A. Cadmium 23 

Based on this information, the use of the Cadmium acute criteria as proposed by the State of Tennessee 

will have NO EFFECT on the 48 federally listed Unionid mussels and the Cumberlandia monodonta and 

NO ADVERSE MODICATION to their critical habitat.  

 

 

CRUSTACEANS/CRAYFISH 

 

Cadmium Crayfish data from Table 7 (Pages 37 - 42) of EPA’s 2016 

Aquatic Life Ambient Water Quality Criteria Cadmium. 

Ranked Freshwater GMAVs. 

Rank 

GMAV 

(ug/L total) Type, Scientific name 

SMAV 

(ug/L total) 

22 94.67 Crayfish, Faxonius immunis >22,579b 

  Crayfish, Faxonius juvenilis 134 

  Crayfish, Faxonius placidus 66.89 

  Crayfish, Faxonius virilis 22,800b 

 

Nashville crayfish 

 

The four crayfish tested for acute Cadmium toxicity are considered surrogates for the Nashville crayfish 

because they all belonged to the same genus. The most sensitive cray fish species SMAV is over 37 times 

higher than the 1.8 ug/L CMC at the 1-hour duration for total Cadmium at 100 mg/L hardness. The most 

sensitive GMAV is more than 52 times higher than the CMC at the 1-hour duration for total Cadmium at 

100 mg/L hardness.  

 

Therefore, the use of the Cadmium acute criteria proposed by the State of Tennessee will result in NO 

EFFECT on the federally listed Nashville crayfish. 

 

 

FISHES 

 

Cadmium Fish data from Table 7 (Pages 37 - 42) of EPA’s 2016 Aquatic Life Ambient 

Water Quality Criteria Cadmium. Ranked Freshwater GMAVs. 

Rank GMAV 
(ug/L total) 

Type, Scientific name SMAV 
(ug/L total) 

74 30,781 Common carp, Cyprinus carpio 30,781 

73 26,837 Nile tilapia, Oreochromis niloticus 66,720   
Mozambique tilapia, Oreochromis mossambica 10,795 

69 12,100 Mosquitofish, Gambusia affinis 12,100 

66 11,045 Threespine stickleback, Gasterosteus aculeatus 11,045 

65 9,917 Channel catfish, Ictalurus punctatus 9,917 

62 7,752 Green sunfish, Lepomis cyanellus 6,276   
Bluegill, Lepomis macrochirus 9,574 

61 7,716 Red shiner, Cyprinella lutrensis 7,716 

49 2,967 Zebrafish, Danio rerio 2,967 

43 1,582 Fathead minnow, Pimephales promelas 1,582 

20 80.38 Bonytail, Gila elegans (LS) 80.38 
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Cadmium Fish data from Table 7 (Pages 37 - 42) of EPA’s 2016 Aquatic Life Ambient 

Water Quality Criteria Cadmium. Ranked Freshwater GMAVs. 

Rank GMAV 
(ug/L total) 

Type, Scientific name SMAV 
(ug/L total) 

19 76.02 Razorback sucker, Xyrauchen texanus (LS) 76.02 

9 46.79 Colorado pikeminnow, Ptychocheilus lucius (LS) 46.79   
Northern pikeminnow, Ptychocheilus oregonensis 4,265b 

8 <33.78 White sturgeon, Acipenser transmontanus (LS) <33.78 

6 >15.72 Mountain whitefish, Prosopium williamsoni >15.72 

5 6.141 Cutthroat trout, Oncorhynchus clarkii 5.401   
Coho salmon, Oncorhynchus kisutch (LS) 11.88   
Rainbow trout, Oncorhynchus mykiss (LS) 3.727 

- 
 

Chinook salmon, Oncorhynchus tshawytscha (LS) 5.949 

4 5.931 Striped bass, Morone saxatilis 5.931 

3 5.642 Brown trout, Salmo trutta 5.642 

2 4.411 Mottled sculpin, Cottus bairdii 4.418 

- 
 

Shorthead sculpin, Cottus confusus 4.404 

1 4.19 Bull trout, Salvelinus confluentus 4.19 

 

Pallid sturgeon 

 

The Pallid sturgeon is an opportunist feeder eating aquatic insects, crustaceans, mollusks, annelids, eggs 

of other fishes, and sometimes other fishes. The data indicates the Cadmium CMC criteria will protect 

These food sources and will have no effect on the aquatic insect abundance or composition. 
 

Cadmium Data from Table 7 (Pages 37 - 42) of EPA’s 2016 Aquatic Life Ambient Water Quality 

Criteria Cadmium. Ranked Freshwater GMAVs. 

Rank GMAV (ug/L total) Type, Scientific name SMAV (ug/L total) 

7 23 Amphipod, Hyalella azteca 23 

12 61.42 Cladoceran, Daphnia ambigua 24.81 

  Cladoceran, Daphnia magna 40.62 

  Cladoceran, Daphnia pulex 109.2 

  Cladoceran, Daphnia similis 129.3 

17 73.67 Cladoceran, Ceriodaphnia dubia 64.03 

  Cladoceran, Ceriodaphnia reticulata 84.76 

23 99.54 Isopod, Lirceus alabamae 99.54 

24 103.1 Cladoceran, Diaphanosoma brachyurum 103.1 

 

As shown above, the most sensitive insect tested was an amphipod. It ranked seventh of the most sensitive 

75 Genius. Its SMAV was 23 ug/L Ca or more than 12 times higher than the 1.8 ug/L Ca CMC at the 1-

hour duration at 100 mg/L of hardness. The other insects that were tested include Cladoceran and Isopods. 

These SMAVs ranged from 24.8 ug/L to 103.1 ug/L Cd at a hardness of 100 mg/L CaCO3. These SMAVs 

are 13 to 57 times higher than the 1.8 ug/L calculated as the CMC for a hardness of 100 mg/L CaCO3. The 

Cadmium CMC criteria will have no effect on the crustaceans and mussels as described above in the 

Snail, Mussel and Crustecean topics above. The Cadmium CMC criteria will have no effect on the 

sturgeon’s fish food item abundance or composition.  
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White sturgeon is a surrogate for the pallid sturgeon. The white sturgeon was tested for acute toxicity 

using Cadmium. The white sturgeon’s SMAV showed that this species was more than 18 times higher 

than the 1.8 ug/L CMC at the 1-hour duration for dissolved Cadmium at 100 mg/L hardness. Fish were 

the most sensitive species tested making up eight of the first ten most sensitive species SMAV data 

results. The most sensitive fish species, bull trout, has a SMAV of more than twice the CMC at the 1-hour 

duration for dissolved Cadmium at 100 mg/L hardness. So, the Cadmium CMC criteria will be protective 

of the pallid sturgeon and may have insignificant effects that should never reach the scale where take 

occurs or in discountable effects that would be extremely unlikely to occur.  

 

Based on the direct and indirect analysis, the use of the Cadmium acute criteria proposed by the State of 

Tennessee MAY AFFECT, NOT LIKELY TO ADVERSELY AFFECT the federally listed Pallid 

sturgeon. 

 

 

Laurel dace, blue shiner, spotfin chub, slender chub, palezone shiner, blackside dace (Family 

Cyprinidae) 

 

The common carp, red shiner, zebrafish, fathead minnow, bonytail, and Colorado pikeminnow are 

surrogates considered for the five-listed species above as they are all in the same family Cyprinidae. The 

blue shiner has a close surrogate which is the red shiner where they share the same genus Cyrinella. The 

surrogates ranged in SMAVs from Colorado pikeminnow (46.79 ug/L) to common carp (30,781 ug/L) for 

total Cadmium at a hardness of 100 mg/L CaCO3. These acute values were 26 to 17,100 times higher than 

the 1.8 ug/L CMC at the 1-hour duration for dissolved Cadmium at 100 mg/L hardness. The red shiner 

was tested for acute toxicity using Cadmium. The SMAV of 7,716 ug/L of Cd, was nearly 4,300 times 

higher than the 1.8 ug/L CMC at the 1-hour duration for dissolved Cadmium at 100 mg/L hardness.   

 

Additionally, these species are primarily invertivores with diets including larval aquatic species and 

ingesting some detritus. As discussed in the Pallid sturgeon section above, the Cadmium CMC criteria 

will have no effect on the aquatic insect abundance or composition.  

 

Based on this information, the Cadmium CMC criteria will have NO EFFECT on the Cyprinidae species 

that are federally listed: Laurel dace, blue shiner, spotfin chub, slender chub, palezone shiner, and 

blackside dace, and NO ADVERSE MODICATION to their critical habitat. 

 

 

Smoky madtom, chucky madtom, yellowfin madtom and pygmy madtom  

 

The channel catfish is a surrogate for these madtom species as they share the same family, Ictaluridae. 

The channel catfish was tested for acute toxicity using Cadmium. The channel catfish’s SMAV of 9,917 

ug/L is more 5,500 times higher than the 1.8 ug/L CMC at the 1-hour duration for total Cadmium at 100 

mg/L hardness.  

 

These species are primarily invertivores with diets including larval aquatic species. As discussed above in 

the Pallid sturgeon section, the Cadmium CMC criteria will have no effect on the aquatic insect 

abundance or composition.  

 

In conclusion, the Ictaluridae species that are federally listed: smoky madtom, chucky madtom, and 

yellowfin madtom will have NO EFFECT and NO ADVERSE MODICATION to their critical habitat 

by the proposed Cadmium CMC criteria. 
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Bluemask darter, slackwater darter, duskytail darter, Cumberland darter, boulder darter, Barrens 

topminnow, amber darter, goldline darter, Conasauga logperch, and snail darter 

 

The diets for these nine federally listed and one proposed listed fish species are primarily invertivores 

eating larval aquatic species and some snails. As discussed above in the Snail and Pallid sturgeon 

sections, the Cadmium CMC criteria will have no effect on the snails or aquatic insect abundance or 

composition. 

 

The surrogates for these species are the families Salmoniformes (trout and salmon), Scorpaeniformes 

(sculpin), and Perciformes (other bony fishes). These are the most sensitive in the Order Actinopterygii 

(bony fishes) which all these listed fish species share. The five most sensitive SMAV fish species are the 

bull trout (4.19 ug/L Cd), shorthead sculpin (4.40 ug/L Cd), mottled sculpin (4.418 ug/L Cd), brown trout 

(5.64 ug/L), and striped bass (5.64 ug/L). These SMAVs ranged from 2.4 to 3.1 times higher than the 1.8 

ug/L CMC at the 1-hour duration for Cadmium at 100 mg/L hardness. The Cadmium CMC criteria may 

have insignificant effects that should never reach the scale where take may occur or only result in 

discountable effects as this would be extremely unlikely to occur. 

 

Therefore, the of the Cadmium acute criteria proposed by the State of Tennessee MAY AFFECT, NOT 

LIKELY TO ADVERSELY AFFECT these nine federally listed and one proposed listed fish species, 

and there will be NO ADVERSE MODICATION to their critical habitat. 

 

 

 BATS 

 

Aquatic Insect Bat Food Items 

 

Cadmium Insect Data Taken from Table 7 (Pages 37 - 42) of EPA’s 2016 Aquatic 

Life Ambient Water Quality Criteria Cadmium. Ranked Freshwater GMAVs. 

Rank GMAV 
(ug/L total) 

Type, Scientific name SMAV 
(ug/L total) 

45 >1,637 Caddisfly, Arctopsyche sp. >1,637 

53 4,467 Mayfly, Ephemerella subvaria 4,467 

63 7,798 Mayfly, Hexagenia rigida 7,798 

70 >20,132 Little green stonefly, Sweltsa sp. >20,132 

71 22,138 Mayfly, Rhithrogena hageni 22,138 

75 49,052 Midge, Chironomus plumosus 15,798   
Midge, Chironomus riparius >152,301 

 

Virginia big-eared bat, gray bat, Northern long-eared bat, and Indiana bat 

 

These federally listed species of bats will be protected by the proposed CMC of 1.8 ug/L of Cd at a 

hardness of 100 mg/L CaCo3, as it protects their flying food items that have an aquatic larval stage. The 

Cadmium criteria will protect the abundance and composition of aquatic invertebrates that emerge as 

flying food items. The most sensitive insect species tested was the Caddisfly with a SMAV that is more 

than 900 times higher than the CMC at the 1-hour duration for dissolved Cadmium at 100 mg/L hardness.  

 

As the analysis above shows, the Cadmium CMC criteria on the federally listed bat species will have NO 

EFFECT based on protection of its flying insect food sources that emerge from an aquatic habitat. 
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BIRD 

 

Least tern 

 

The least tern eats mainly small fishes (generally less than 9 cm long), sometimes crustaceans or insects, 

obtained by diving from air into shallow water usually less than 4 m deep. Interior populations depend 

almost entirely on cyprinids. Based on the insects as food above for the federally listed bats, there will be 

no effect on the abundance or composition of aquatic invertebrates that emerge as flying food items. 

Based on the fish analysis above for the Laurel dace, blue shiner, spotfin chub, palezone shiner, and 

blackside dace (Family Cyprinidae), there will be no effect on the abundance or composition of these 

small fishes resulting from the proposed criteria for CMC Cadmium. Based on the fish analysis above for 

other small fishes (bluemask darter, slackwater darter, duskytail darter, Cumberland darter, boulder darter, 

Barrens topminnow, amber darter, goldline darter, Conasauga logperch, and snail darter), the Cadmium 

CMC criteria will not have any adverse effects on small fish abundance and/or composition.  

 

Therefore, the proposed CMC Cadmium criteria will have NO EFFECT on the least tern based on 

protection of its fish food source.  
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A. 2.b. Cadmium Chronic (CCC) values by category: Snails, Clams/Mussels, 

Crustaceans/Crayfish, Fish, Bats and Birds 

 

EPA’s 2016 Aquatic Life Ambient Water Quality Criteria Cadmium Table 9 (Pages 49 – 50). 

Ranked Freshwater GMCVs. 

Note: All data adjusted to a total hardness of 100 mg/L as CaCO3 and expressed as total cadmium. 

Rank GMCV 
ug/L total 

Species by Common Name, Scientific Name SMCV 
ug/L total 

20 >38.66 Blue tilapia, Oreochromis aureus >38.66c 

19 36.7 Oligochaete, Aeolosoma headleyi 36.7 

18 16.43 Bluegill, Lepomis macrochirus 16.43 

17 15.16 Oligochaete, Lumbriculus variegatus 15.16 

16 14.22 Smallmouth bass, Micropterus dolomieu 14.22c 

15 14.17 Northern pike, Esox lucius 14.17c 

14 14.16 Fathead minnow, Pimephales promelas 14.16 

13 13.66 White sucker, Catostomus commersonii 13.66c 

12 11.29 Fatmucket, Lampsilis siliquoidea 11.29 

11 9.887 Pond snail, Lymnaea stagnalis 9.887 

10 8.723 Flagfish, Jordanella floridae 8.723 

9 3.516 Snail, Aplexa hypnorum 3.516 

8 3.36 Atlantic salmon, Salmo salar (LS) 2.389   
Brown trout, Salmo trutta 4.725 

7 3.251 Rio Grande cutthroat trout, Oncorhynchus clarkii virginalis 3.543   
Rainbow trout, Oncorhynchus mykiss (LS) 2.192   
Chinook salmon, Oncorhynchus tshawytscha (LS) 4.426 

6 2.356 Brook trout, Salvelinus fontinalis 2.356 

5 2.024 Cladoceran, Daphnia magna 0.915   
Cladoceran, Daphnia pulex 4.478 

4 2 Midge, Chironomus dilutus 2 

3 1.47 Mottled sculpin, Cottus bairdii 1.47 

2 1.293 Cladoceran, Ceriodaphnia dubia 1.293 

1 0.7453 Amphipod, Hyalella azteca 0.7453 

 

All the values have been normalized to a hardness of 100 mg/L of CaCO3 and represent the total 

Cadmium. These values show the Genus Mean Chronic Value (GMCV) and the Species Mean Chronic 

Value (SMCV). The Final Chronic Value (FCV) of 0.72 ug/l for Cadmium is with water at a hardness of 

100 ug/L CaCO3. This FCV was developed by using the four most sensitive GMCV.  

 

 

SNAILS 

 

Anthony’s riversnail and Royal marstonia (snail) 

 

The Aplexa hypnorum snail is the surrogate for Anthony’s riversnail and the royal marstonia snail. The 

Aplexa hypnorum snail was the ninth most sensitive species tested for chronic effects with a Species Mean 

Chronic Value (SMCV) of 3.516 ug/L, Aplexa hypnorum. This species’ SMCV is 4.9 times higher than 
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the FCV of 0.72 ug/L. The Cadmium CCC criteria will be protective of snails and may have insignificant 

effects that should never reach the scale where take occurs or have discountable effects that would be 

extremely unlikely to occur.  

 

Therefore, the proposed CCC Cadmium criteria MAY EFFECT, NOT LIKELY TO ADVERSELY 

AFFECT Anthony’s riversnail or the royal marstonia. 

 

 

CLAMS/MUSSELS  

 

The Federally listed 48 Unionid mussels and the 1 Margaritiferidae mussel 

 

The fat mucket Unionidae mussel is the surrogate for the 48 Federally listed Unionid mussels and one 

Margaritiferidae mussel shown in Table III.A. The fat mucket was the 12th most sensitive species tested 

for chronic effects with a SMCV of 11.29 ug/L total Cadmium. Amphipods, Cladoceran, trout, salmon, 

snails and flagfish were all more sensitive than the fatmucket (Lampsilis siliquidoidea) mussel. This 

mussel’s SMCV is 15.7 times higher than the FCV of 0.72 ug/L total Cadmium. Snails share the same 

phylum, Mollusca, as these federally listed mussels. The most sensitive snail tested was the Aplexa 

hypnorum snail. This species SMCV was 3.5 ug/L total Cd or 4.9 times higher than the CCC of 0.72 ug/L 

total Cadmium. The Cadmium CCC criteria will be protective of Unionidae and Margaritiferidae mussels 

and may have insignificant effects that should never reach the scale where take may occur or have 

discountable effect that would be extremely unlikely to occur. 

 

The proposed CCC criterion for Cadmium is not likely to adversely affect fish species, including sculpin 

which have been found to be glochidial hosts for some Unionoid species. The endangered fanshell, 

dromedary pearlymussel, Cumberlandian combshell, catspaw, snuffbox mussel, littlewing pearlymussel, 

fluted kidneyshell, purple bean and Cumberland bean have all been determined to use sculpin as 

glochidial hosts.  

 

Therefore, the CCC criteria for Cadmium MAY EFFECT, NOT LIKELY TO ADVERSELY 

AFFECT the 48 Federally listed Unionid mussels and the one Margaritiferidae mussel in Table III.A., 

and there will be NO ADVERSE MODICATION to their critical habitat. 

 

 

CRUSTACEANS/CRAYFISH  

 

Nashville crayfish 

 

Invertebrates make up three of the four GMCVs used to calculate the Cadmium FCV of 0.72 ug/L. These 

three invertebrates are an amphipod, cladoceran, and a midge (Chironomid). The amphipod and 

cladoceran are in the same phylum Crustacea as the listed crayfish. The amphipod, Hyalella Azteca, and 

the listed cray fish are in same Order “Malacostraca”. Amphipods (GMCV = 0.74 ug/L total Cd) and 

Cladoceran (GMCV = 1.29 ug/L total Cd) are considered as surrogates for the crayfish because there were 

no chronic tests in the genus Faxonius or family Cambaridae.  

 

The relationship in Cadmium sensitivity between the amphipods and cladocerans in the acute test results 

was reviewed. Crayfish ranked 22 of the 75 most sensitive Cadmium GMAVs, the amphipod’s GMAV 

ranked 7th (23 ug/L total Cd) and the cladoceran’s GMAVs ranked 12th, 17th, 18th, 23rd, 24th and 25th 

(61.4, 73.7, 74.3, 99.5, 103.1, and 120.1 ug/L total Cd) (Table 7 [Pages 37 – 42] of EPA’s 2016 Aquatic 

Life Ambient Water Quality Criteria Cadmium. Ranked Freshwater GMAVs). The crayfish’s Cadmium 
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GMAV was 94.7 ug/L, which was right in the middle of the cladoceran’s range. So, the cladoceran were 

considered more representative of Cadmium sensitivity to the crayfish than were the amphipods. The 

Cadmium CCC criteria will be protective of the Nashville crayfish and result with insignificant effects 

that should never reach the scale where take occurs or is a discountable effect that would be extremely 

unlikely to occur.  

 

Therefore, the Cadmium CCC criteria MAY EFFECT, NOT LIKELY TO ADVERSELY AFFECT 

the Nashville crayfish. 

 

 

FISHES 

 
Pallid sturgeon, laurel dace, blue shiner, spotfin chub, slender chub, palezone shiner, blackside 

dace, Barrens topminnow (proposed endangered), smoky madtom, chucky madtom, yellowfin 

madtom, pygmy madtom, bluemask darter, slackwater darter, duskytail darter, Cumberland 

darter, boulder darter, amber darter, goldline darter, Conasauga logperch, and snail darter 

 

Invertebrates (amphipod, cladoceran and midges) and fishes (sculpin, trout and salmon) represent the 

most sensitive species tested for Cadmium chronic effects. The sculpin, trout, and salmon are surrogates 

for all 20 federally listed and one proposed listed fish species. The mottled sculpin (Cottus bairdii) was 

the most sensitive fish of the 14 fish species test results found in the most sensitive 24 SMCVs. The 

mottled sculpin was the most sensitive fish species tested and ranked 3rd with a SMCV of 1.47 ug/L of 

Cadmium at a hardness of 100 mg/L CaCO3. This fish’s SMCV was 2 times higher than the FCV of 0.72 

ug/L Cadmium. The brook trout was the second most sensitive fish species tested for Cadmium chronic 

effects and it was the 6th most sensitive species tested for Cadmium chronic effects. The brook trout’s 

SMCV was 2.35 ug/L Cadmium or 3.3 times higher than the 0.72 ug/L Cadmium. The Atlantic salmon 

had the third most sensitive chronic effects to Cadmium with a SMCV of 2.4 ug/L or 3.7 times higher 

than the FCV of 0.72 ug/L. The Cadmium CCC criteria will be protective of all fish species and may have 

insignificant effects that should never reach the scale where take may occur or have discountable effects 

that would be extremely unlikely to occur.  

 

These 20 federally listed and one proposed endangered species fish are primarily invertivores. The 

invertebrates comsumed are mainly insects with some snail, mussel, crustacean and fish food items. As 

discussed in the Snail, Mussel, Crayfish and Fish categories above, the Cadmium CCC criteria will be 

protective of these food items. There should be no change in these food item’s abundance or composition. 

 

In conclusion, the Cadmium CCC criteria MAY AFFECT, NOT LIKELY ADVERSELY AFFECT the 

20 federally listed and one proposed listed fish species or their critical habitat, and there will be NO 

ADVERSE MODICATION to their critical habitat.  

 

 

BATS 

 

Virginia big-eared bat, gray bat, Northern long-eared bat, and Indiana bat 

 

These federally listed species may eat flying insects that have an aquatic life stage. So, the impact of the 

proposed Cadmium CCC criteria was evaluated to see if there may be effects on these emerging insects in 

their larval, aquatic form.  
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The midge, Chironomus dilutus, is a Diptera insect with an aquatic larval stage that looks like a small 

worm. This species has a SMCV of 2.0 ug/L. This is 2.8 times higher than the FCV of 0.72 ug/L 

Cadmium. There will not be any change in the aquatic life stages of insect abundance and/or composition. 

 

Therefore, the Cadmium CCC criteria will have NO EFFECT on the Virginia big-eared bat, gray bat, 

Northern long-eared bat, and Indiana bat through the protection of their food sources.  

 

 

BIRD 

 

Least tern 

 

The least tern eats mainly small fishes (generally less than 9 cm long), sometimes crustaceans or insects, 

obtained by diving from air into shallow water usually less than 4 m deep. Interior populations depend 

almost entirely on cyprinids. Based on the insects as food above for the federally listed bats, there will be 

no effect on the abundance or composition of aquatic invertebrates that may be food items for the least 

tern from the proposed Cadmium CCC criteria.  

 

Based on the fish analysis above, for the 20 federally listed and one proposed listed fish species, there will 

be no effect on the abundance or composition of small fishes that may be food items for the least tern 

resulting from the proposed criteria for CCC Cadmium. The Cadmium CCC criteria will have no effect on 

small fish abundance and/or composition.  

 

Based on this information, the Cadmium CCC criteria will have NO EFFECT on the least tern through 

the protection of its insect and/or fish food sources.   
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B. Manner in which EPA’s approval of Selenium CCC (lotic and lentic) may affect 

the federally listed species and their critical habitat 
 

 

B. 1. Adopted values of Selenium – 

 
Tennessee has revised the Selenium (lentic) chronic aquatic life criteria from 5 ug/L to 1.5 ug/L and 

adopting Selenium (lotic) acute aquatic life criteria of 20 ug/L and chronic aquatic life criteria of 3.1 ug/L 

as recommended in EPA’s 304(a) Guidance Document for Selenium.  

 

Note: EPA is not taking action on TDEC’s adoption of the Selenium (lotic) acute aquatic life 

criteria of 20 ug/L as it is not considered a change from current standards. It is an editorial change 

as the State simply split the catagories of water into lentic and lotic. 

 
Summary of new/revised aquatic life WQS 

 

Parameter 

 

Change Made 

Revision Redline 

CMC 

µg/L 

CCC 

µg/L 

 

Selenium 

(lentic) 

Updated existing Criterion Continuous Concentration (CCC) 

criterion to match the EPA’s 2016 Freshwater Selenium Ambient 

Chronic Water Quality Criterion Recommendation for the 

Protection of Aquatic Life Recommendations 

 
 

20 

 
 

5 1.5 3 

Selenium 

(lotic) 

Adopted the EPA’s 2016 Freshwater Selenium Ambient Chronic 

Water Quality Criterion Recommendation for the Protection of 

Aquatic Life Recommendations. 

 
 

20 

 
 

3.1 3 

 

3 The numeric water criteria for selenium are applicable for all purposes, but for water quality 

assessment, fish tissue values may be used to confirm or refute impacts to aquatic life in accordance with and 

using the values from EPA’s Final Criterion: Aquatic Life Ambient Water Quality Criterion for Selenium – 

Freshwater (June 30, 2016).  However, a lack of fish tissue data or the absence of fish from a waterbody will not 

prevent it from being assessed as impaired if a numeric water concentration criterion is exceeded. Fish tissue 

concentration alone may be used to establish use impairment. 

 

 
 
304(a) Guidance Document for SELENIUM: 
https://www.epa.gov/sites/production/files/2016-07/documents/aquatic_life_awqc_for_selenium_-
_freshwater_2016.pdf 

 

Note: The Aquatic Life Ambient Water Quality Criterion for Selenium – Freshwater 2016 is abbreviated 

(Se FW 2016) 

 

https://www.epa.gov/sites/production/files/2016-07/documents/aquatic_life_awqc_for_selenium_-_freshwater_2016.pdf
https://www.epa.gov/sites/production/files/2016-07/documents/aquatic_life_awqc_for_selenium_-_freshwater_2016.pdf
https://www.epa.gov/sites/production/files/2016-07/documents/aquatic_life_awqc_for_selenium_-_freshwater_2016.pdf
https://www.epa.gov/sites/production/files/2016-07/documents/aquatic_life_awqc_for_selenium_-_freshwater_2016.pdf
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Summary of the EPA’s Recommended Freshwater Selenium Ambient Chronic Water Quality Criterion for 

Protection of Aquatic Life found in Table 1. (Se FW 2106, Page xv) 
 

 

Media Type                                Fish Tissue1                                                                                                                          Water Column4  

Criterion 

Element  

Egg/Ovary 2  Fish Whole 

Body or 

Muscle3  

Monthly 

Average 

Exposure  

Intermittent Exposure5  

Magnitude  15.1 mg/kg dw  8.5 mg/kg dw 

whole body  

or  

11.3 mg/kg dw 

muscle (skinless, 

boneless filet)  

1.5 μg/L in lentic 

aquatic systems  

3.1 μg/L in lotic 

aquatic systems  

𝑾QC𝒊nt =  
𝑾QC𝟑0−𝒅ay − 𝑪𝒃kgrnd(𝟏−𝒇 𝒊nt) 
                     𝒇 𝒊𝒊𝒊  

Duration  Instantaneous 

measurement6  

Instantaneous 

measurement6  

30 days  Number of days/month with an elevated 

concentration  

Frequency  Not to be 

exceeded  

Not to be 

exceeded  

Not more than 

once in three 

years on average  

Not more than once in three years on 

average  

 

1. Fish tissue elements are expressed as steady-state.  

2. Egg/Ovary supersedes any whole-body, muscle, or water column element when fish egg/ovary concentrations are measured.  

3. Fish whole-body or muscle tissue supersedes water column element when both fish tissue and water concentrations are measured.  

4. Water column values are based on dissolved total selenium in water and are derived from fish tissue values via bioaccumulation 

modeling. Water column values are the applicable criterion element in the absence of steady-state condition fish tissue data.  

5. Where WQC30-day is the water column monthly element, for either a lentic or lotic waters; Cbkgrnd is the average background 

selenium concentration, and fint is the fraction of any 30-day period during which elevated selenium concentrations occur, with fint 

assigned a value ≥0.033 (corresponding to 1 day).  

6. Fish tissue data provide instantaneous point measurements that reflect integrative accumulation of selenium over time and space in 

fish population(s) at a given site.  

 

 

 

The most important transformation of selenium, with respect to its toxicity to aquatic organisms, is 

in the uptake of dissolved inorganic selenium into the tissues of primary producers at the base of 

the food web. The main route of entry of selenium into aquatic foodwebs is from the consumption 

of particulate selenium of primary producers, and to a lesser degree, from the consumption of 

sediments (Doblin et al. 2006; Luoma and Presser 2009). For algae, selenite and organic selenides 

are similarly bioavailable, and both dissolved species are more bioavailable than selenate (e.g., 

Baines et al. 2001; Luoma et al. 1992). In vascular plants, selenate uptake is greater than for the 

other dissolved species, as the majority of selenium uptake occurs in the roots, and selenate is 

more easily transported to the shoots and leaves than selenite or organic selenides (Dumont 2006). 

Following uptake, selenium is metabolized into a variety of organic species that are assimilated 

into plant tissues. Selenium metabolism in plants is analogous to sulfur metabolism (e.g., Dumont 

et al. 2006; Ouerdane et al. 2013). Selenate is reduced to selenite, which is then reduced to 

selenide in a process involving reduced glutathione (Dumont et al. 2006). Selenide is converted to 

selenocysteine (SeCys), which is then converted to selenomethionine (SeMet) (Dumont et al. 

2006). In addition to SeCys and SeMet, a variety of other organic selenium species can be formed; 

however, SeCys, and particularly SeMet are toxicologically important because these amino acids 

nonspecifically replace cysteine and methionine in proteins and are more bioavailable to higher 

trophic level consumers (Fan et al. 2002; Freeman et al. 2006). (Se FW 2016 Pages 8 – 10) 
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Summary of Assessment 

Endpoints and Measures of 

Effect Used in Criterion 

Derivation for Selenium. 

Assessment Endpoints for the 

Aquatic Community found in 

Table 2.2  

(Se FW 2016, page 24) 

 

 

 

Measures of Effect 

 

Survival, growth, and 

reproduction of freshwater fish, 

other freshwater vertebrates, 

and invertebrates  

For effects from chronic exposure:  

1. EC10 concentrations in egg and ovary, for offspring mortality and 

deformity.  

2. Measured or estimated reproductive EC10 in whole body and muscle.  

3. Estimated concentrations (μg/L) in water linked to egg-ovary EC10s 

by food web-modeling.  

4. Intermittent water concentrations yielding exposure equivalent to the 

above.  

For acutely lethal effects:  

Acute toxicity effects based on standard water column-only toxicity 

testing are not provided here for selenium, due to the dominant 

significance of chronic effects. Note: Chronic criterion is expected to 

be protective of acute effects. 

 

 

 

B. 2.a. Selenium (lotic) revised from 5 ug/L to 3.1 ug/L chronic dissolved water 

averaged over a 30-day period effect on Snails, Clams/Mussels, 

Crustaceans/Crayfish, Fish, Bats and Birds 
 

 

SNAILS 

 

Athearnia anthonyi  Anthony's riversnail  E 

Pyrgulopsis ogmorhaphe royal marstonia (snail) E 

 

The endangered Anthony's riversnail and royal marstonia snails are found in lotic environments (See 

Table III.C).  

 

Selenium (IV) 

Snail (Lymnaea stagnalis) LT50 3,000 ug/L 

Selenium (VI) 

Snail (Lymnaea stagnalis) LT50  15,000 ug/L 

(Table E-1. Other Data on Effects of Selenium on Aquatic Organisms. Se FW 2016, page E-3) 

 

The snail Lymnaea stagnalis is the surrogate for the two endangered snails as taxonomically they shared 

the same Class (Gastropoda). The Lymnaea stagnalis data was more than 850 times higher than the 

proposed chronic criterion of 3.1 ug/L selenium based on fish data. Therefore, it was determined that 

mollusks were much less sensitive to chronic exposure of selenium than fish. 

 

Therefore, the proposed chronic lotic selenium criterion of 3.1 ug/L will have NO EFFECT on these two 

snails.  
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CLAMS/MUSSELS  

 

The 49 mussels that are listed as endangered and threatened in Table III.A are all lotic species (See Table 

III.C). The snail (Lymnaea stagnalis) is the surrogate for the 49 mussels as they listed in the same phylum 

(Mollusca).  

 

Based on the acute tests of the Lymnaea stagnalis, it was determined that mollusks are far less sensitive to 

selenium than fish species (see SNAILS, above).  

 

No data for mussels were considered in the development of the Aquatic Life Ambient Water Quality 

Criterion for Selenium – Freshwater 2016. A review of available toxicology information revealed very 

limited data on the effects of selenium on mussels; however, limited testing indicates that mussels are not 

affected, either short term or long term, by exposures up to 400 µg/L with the exception of one reported 

LOEC at 100 µg/L for zebra mussel valve closure.* These data suggest that mussels are over ten time less 

sensitive to selenium then fish. Additionally, invertebrate data from EPA’s recent draft selenium criterion 

did not indicate effects at the 3.1 µg/L selenium chronic criterion (see discussions in FISH, Insects as 

Food Items). 

*http://www.pesticideinfo.org/List_AquireAll.jsp?Rec_Id=PC41175&Taxa_Group=Molluscs 

 

Federally listed mussel species are known to have a life cycle which depends on fish species as an 

intermediate host. Typically, the intermediate hosts are from the genera that include stonerollers, darters 

and shiners i.e., Notropis and Etheostoma. As outlined below (see FISH), the toxicological profiles of 

these genera do not indicate that these genera will be adversely affected by selenium at the proposed 

chronic criteria. So, there will be no effect on the mussel’s fish host species’ abundance or composition. 

 

In conclusion, the proposed chronic lotic selenium criterion of 3.1 ug/L will have NO EFFECT on the 49 

mussels. 

 

 

CRUSTACEANS/CRAYFISH 
 

Nashville crayfish Faxonius shoupi E 

 

The endangered Nashville crayfish is found in lotic environments (see Table III.C.). This is an 

invertebrate and is represented in the data by insects and mollusks. As assessed in the SNAILS and 

CLAMS/MUSSELS above, invertebrates were found to be almost three magnitudes less sensitive to 

selenium than fish. So, the proposed chronic selenium criterion will have no effect on crustaceans.  

 

Therefore, the proposed chronic lotic selenium criterion of 3.1 ug/L will have NO EFFECT on the 

Nashville crayfish. 
 

 

FISH 

 

Scaphirhynchus albus  pallid sturgeon   E 

Chrosomus saylori  Laurel dace   E 

Cyprinella caerulea  blue shiner   T 

Erimonax monachus  spotfin chub   T 

Erimystax cahni  slender chub   T 

Notropis albizonatus  palezone shiner  E 

http://www.pesticideinfo.org/List_AquireAll.jsp?Rec_Id=PC41175&Taxa_Group=Molluscs
http://www.pesticideinfo.org/List_AquireAll.jsp?Rec_Id=PC41175&Taxa_Group=Molluscs
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Phoxinus cumberlandensis blackside dace   T 

Fundulus julisia  Barrens topminnow  PE 

Noturus baileyi  smoky madtom  E 

Noturus crypticus  chucky madtom  E 

Noturus flavipinnis  yellowfin madtom  T 

Noturus stanauli  pygmy madtom  E 

Etheostoma akatulo  bluemask darter  E 

Etheostoma boschungi slackwater darter  T 

Etheostoma percnurum duskytail darter  E 

Etheostoma susanae  Cumberland darter  E 

Etheostoma wapiti  boulder darter   E 

Percina antesella  amber darter   E 

Percina aurolineata  goldline darter   T 

Percina jenkinsi  Conasauga logperch  E 

Percina tanasi   snail darter   T 

 

The 20 endangered and threatened fish and one proposed endangered fish represent nine Genus 

(Chrosomus, Cyprinella, Erimonax, Etheostoma, Fundulus, Notropis, Noturus, Percina, and 

Scaphirhynchus), five Families (Cyprinidae, Percidae, Fundulidae, Ictalurida, and Acipenseridae), five 

Orders (Cypriniformes, Perciformes, Cyprinodontiformes, Siluriformes, and Acipenseriformes) and one 

Class (Actinopterygii). All 21 of these fish species are found in lotic environments (See Table III.C). 

 

A subset of the data from Table 3.13. (Se FW 2016, page 89) had five species with taxonomy relating to 

the federally listed fish at the family (Cyprinidae) or the Order (Cyprinodontiformes) level. These four 

species (fathead minnow, red shiner, speckled dace, and common carp) are the surrogates for the 

threatened and endangered laurel dace, blue shiner, spotfin chub, slender chub, palezone shiner, and black 

dace because they share the Family Cyprinidae. The western mosquitofish is the surrogate for the 

proposed endangered Barrens topminnow because they share the Order Cyprinodontiformes.  

 

The taxonomy of the fish species represented in Table 3.13 (Se FW 2016, page 89) that correspond to 

the threatened and endangered and proposed endangered fish found in Table III.A. 

Species Class Order Family Genus 

Western mosquitofish Actinopterygii Cyprinodontiformes Poeciliidae Gambusia 

Fathead minnow Actinopterygii Cypriniformes Cyprinidae Pimephales 

Red shiner Actinopterygii Cypriniformes Cyprinidae Cyprinella 

Speckled dace Actinopterygii Cypriniformes Cyprinidae Rhinichthys 

Common carp Actinopterygii Cypriniformes Cyprinidae Cyprinus 
 

The lowest lotic water concentration chronic effect value for the family Cyprinidae is 4.32 ug/L. This 

value is 1.2 times higher than the proposed lotic chronic value of 3.1 ug/L of selenium. The other lotic 

water concentration chronic effect values for the family Cyprinidae averaged 22.9 ug/L or 6.5 times 

higher than the proposed lotic chronic value. 

 

The western mosquitofish is the surrogate for the proposed endangered Barrens topminnow. The lowest 

lotic water concentration chronic effect value for the western mosquitofish (Order Cyprinodontiformes) is 

5.17 ug/L or 1.5 times higher than the proposed lotic chronic value of 3.1 ug/L of selenium. The species 

mean chronic value for the western mosquitofish is 10.0 ug/L, which is 2.8 times higher than the lotic 

chronic value. 
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The white sturgeon was the surrogate for the pallid sturgeon because they share the Family Acipenseridae. 

The white sturgeon was found to be the most sensitive fish species to selenium Table 3.1, (Se FW 2016, 

page 47), lists the most sensitive fish genus mean chronic values for whole body concentrations from egg-

ovary concentrations.  

 

Subset of Lotic Data from Table 3.13. for the 65 Site Minimum Translations of the Egg-Ovary 

Criterion Concentration Element to a Water Concentration (Se FW 2016, pages 89-91). 

Species TTFcomposite - c EF (L/g)a CF Ratiob Cwater ug/Ld 

western mosquitofish 2.37 1.03 1.20 5.17 

western mosquitofish 2.37 0.36 1.20 14.81 

fathead minnow 2.78 0.15 1.40 26.04 

fathead minnow 2.78 0.90 1.40 4.32 

fathead minnow 2.78 0.37 1.40 10.57 

red shiner 2.27 0.12 1.95 28.34 

red shiner 2.27 0.10 1.95 35.60 

speckled dace 1.36 0.20 1.95 29.07 

red shiner 2.27 0.26 1.95 12.97 

common carp 1.58 0.29 1.92 17.24 

fathead minnow 2.78 0.40 1.40 9.60 

fathead minnow 2.78 0.07 1.40 55.27 

a - Geometric mean of the median enrichments functions (EF) for all available food types (algae, detritus, and sediment). 

EF (L/g) = Cfood/Cwater.  

b - Taxa-specific conversion whole-body to egg ovary conversion factor (CF; dimensionless ratio).  

c - Composite trophic transfer factor (TTFcomposite). Product of TTF values for all trophic levels.  

d - Translated water concentration corresponding to an egg-ovary criterion element of 15.1 mg Se/kg dw, calculated by  

      Equation 18. 
 

 

The genus mean chronic effect values with mg Se/kg dry weight muscle was calculated during the 

development of the tissue-based criteria. The white sturgeon’s GMCV was 1.1 times higher than the 5th 

percentile generated for the final chronic value (FCV) GMCV. The 5th percentile FCV fish tissue 

concentration is protective of all fish species including the pallid sturgeon. 

 

Subset of Data from Table 3.4 by Genus Mean Chronic Value (GMCV) 

Genus GMCV  (mg Se/kg dw whole-body) 

Salvelinus 34.9 

Cyprinodon 22.6 

Micropterus 18.5 

Esox 14.2 

Gambusia* >13.4 

Salmo 13.2 

Oncorhynchus 11.6 

Lepomis 9.9 

Acipenser 9.2 

5th Percentile FCV 8.5 

* The GMCV for Gambusia, a live bearer was originally measured as adult WB, not EO, and is >13.38 

mg Se/kg dw WB. The “greater than” sign signifies that no effects were found at the highest observed 

concentrations. (See Appendix C for details 



 

Chapter IV.  Manner of Effect by Specific Action – B. Selenium 38 

The other federally listed fish species will be protected by the final chronic value of 3.1 ug/L selenium 

because the value was produced by taking the four most sensitive genus mean chronic values and taking 

the 5th percentile. This calculation resulted in a chronic water column concentration of selenium that will 

be protective of all fish species. There will no effect on fish adundance or composition from this selenium 

lotic criterion. Insignificant effects from selenium to fish at the proposed criterion may occur, but these 

effects should never reach the scale where take occurs for the federally listed fish species and/or could 

result in discountable effects as this would be extremely unlikely to occur. 

 

These federally listed fish are primarily invertivores feeding mostly on snails, mussels, crustaceans, and 

insects with some fish being eaten. There will be no change to these food item’s abundance or 

composition based on the data reviewed above for snails, mussels, crustaceans and fish.  

To assess the effect on insects, data from three insects: rotifer (Brachionus calyciflorus), oligochaete 

(Lumbriculus variegatus) and mayfly (Centroptilum triangulifer) were used.  

 

Rotifers were found not to grow well at concentrations exceeding 108.1 ug/L in water and mortality 

occurred after six days with selenium concentrations equal to or greater than 202.4 ug/L in water. A 

calculated EC10 of 37.84 ug Se/g dw tissue was developed from a regression analysis of the 

untransformed growth data (dry weight). (Dobbs, et al. 1996; Bennett et al. 1986). Oligochaetes fed 

undiluted selenized-yeast showed reduced biomass with the resulting effect level whole weight of >140 

mg Se/kg dw. Mayflies were observed to have a reduction in fecundity with diets containing more than 11 

mg Se/kg dw (Conley et al. 2009). This effect was calculated to occur at an adult mayfly whole body 

selenium concentration of 24.2 mg/kg dw (Se FW 2016, page 55). 

 

These three invertebrate effect concentrations of >140, 37.8, and 24.4 mg Se/kg dw were >12.4, 3.3, and 

2.2 times higher than the fish muscle criterion element concentration of 11.3 mg Se/kg dw muscle. Based 

on the data estimating the sensitivity of insects, EPA determined that insects are generally less sensitive to 

selenium than fish. Therefore, the proposed selenium criterion would have no effect on aquatic insect 

abundance or composition. 

 

Based on this analysis, the lotic chronic criterion of 3.1 ug/L selenium MAY EFFECT, NOT LIKELY 

TO ADVERSE EFFECT the 20 endangered/threatened and one proposed endangered fish species. 

 

 

BATS 

 

Virginia big-eared bat  Corynorhinus (=Plecotus) townnsendii virginianus E 

gray bat   Myotis grisescens     E 

Northern long-eared bat Myotis septentrionalis     T 

Indiana bat   Myotis sodalis      E 

 

The proposed selenium acute criterion only applies to aquatic life and is not intended to address selenium 

toxicology to aquatic-dependent wildlife such as aquatic-dependent birds including the four endangered 

and threatened bats associated with this biological evaluation. 

 

These bats may consume flying insects that have a larval aquatic life stage. The insect information above 

determined there would be no effect on aquatic insect abundance or composition. (see FISH above).  

 

Mammals are not as sensitive to Se as fish and birds (Ohlendorf 1989; Janz et al. 2010). In studies 

conducted between 1984 and 1986 at Kesterson National Wildlife Refuge in central California, 

concentrations of Se were measured in various tissues (blood, liver, hair) and feces of 10 species of small 
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mammals (Ohlendorf 1989). Results demonstrated a strong relationship to environmental Se 

concentrations, with the highest tissue Se concentrations associated with the most contaminated sites 

(Ohlendorf 1989). Despite higher Se bioaccumulation in the exposed mammals, there were no apparent 

changes in the health of the organisms between exposed and reference areas. The exception was that no 

pregnant voles or mice were found in Kesterson, whereas pregnant individuals were found in the 

reference area. Although this finding might suggest reproductive failure, Se could not be definitively 

linked to the observation (Ohlendorf 1989). In comparison, at the same locations there were overt and 

often severe signs of acute and chronic Se toxicity observed in both fish and birds (Ohlendorf 1989). 

 

As mammals are generally highly tolerant to selenium, especially compared to oviparous vertebrates. We 

are not aware of any selenium toxicity studies with bats or similar mammals. Sublethal liver changes have 

been found in laboratory rats (Rattus norvegicus) following lifetime exposure to natural selenium in the 

diet at a concentration of 1.4 μg/g (dry weight) and reduced longevity was found at 3 μg/g in the lifetime 

diet (Eisler 1985). Olson (1986) also reported reproductive selenosis in rats that consumed wheat with a 

concentration of 3 μg/g. Halverson et al. (1966) found a dietary selenium threshold of about 4.8 μg/g for 

growth retardation in rats.  Given the bioaccumulative nature of selenium and the selenium criterion in 

fish tissue being considered here (8.6 μg/g), concentrations in insect tissue will be substantially below 

those reported here to cause effects in rats due to lifetime dietary exposure. So, there will be no adverse 

effect from bioaccumulation of selenium at the proposed criterion. 

  

In conclusion, the proposed chronic lotic selenium value will have NO EFFECT on the four federally 

listed bat species considered in this biological evaluation. 

 
 

BIRD 

 

Sterna antillarum least tern E 

 

The proposed selenium chronic criterion only applies to aquatic life and is not intended to address 

selenium toxicology to aquatic-dependent wildlife such as aquatic-dependent birds including the 

endangered least tern. 

 

The endangered least tern (Sterna antillarum) eats mainly small fishes, generally less than 9 cm in 

lengths, with interior populations depending almost entirely on cyprinids. However, they may also eat 

aquatic insects. The interior least tern primarily occupies island/sandbars within the main stem of the 

Mississippi River including the western areas of Tennessee during the nesting and breeding season. A 

2005 survey (Lott, 2006) had over 62 percent of all adult ILT were counted on the “Lower” Mississippi 

River (10,960 birds on 770+ river miles). (https://goo.gl/sxUeSy, assessed November 28, page 10). The 

primary route of possible exposure to selenium would be through food items (Notropis sp., shad, 

stonerollers and other small fishes). There will be no change to insect or fish abundance or composition at 

the proposed selenium value (See Fish, above). So, there will be no effect on these two federally listed 

bird species’ food items. 

 

The interior least tern primarily occupies island/sandbars within the main stem of the Mississippi River in 

the western areas of Tennessee during the nesting and breeding season. A 2005 survey (Lott, 2006) 

counted 9,338 adult least terns along the Mississippi River from Cape Girardeau, MO to Vicksburg, MS 

(Table 6) and counted and 19 colonies along the Mississippi River boarder of Tennessee (Figure 8) 

(https://goo.gl/sxUeSy).  

 

https://goo.gl/sxUeSy
https://goo.gl/sxUeSy
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The primary route of possible exposure to selenium would be through food items (Notropis sp., shad, 

stonerollers and other small fishes). Arnwine et al., 2010 looked at selenium levels across Tennessee fish 

and surface waters. They found that selenium was not measurable in the water column but was found in 

fish2. Their conclusions were that selenium levels are linked to land disturbance through historic mining 

activities and that selenium levels in water and fish throughout the state are generally low. The three 

samples in the Mississippi River had whole body selenium levels of <0.00084 mg/g dw (page 22). 

Additionally, USFWS has reported that the least tern typically forages for food within 7 miles of the 

nesting site.3 The species of fish upon which the least tern feeds and the low levels of selenium reported in 

fish in the State of Tennessee including the Mississippi River, it is unlikely that the least tern will be 

exposed to selenium levels of concern.  

 

Therefore, the proposed chronic lotic selenium value will have NO EFFECT on the endangered least 

tern. 

 

 

 

B. 2.b. Tennessee is revising the Selenium (lentic) chronic aquatic life criteria from 5 

ug/L to 1.5 ug/L chronic dissolved water averaged over a 30-day period. Effect on 

Snails, Clams/Mussels, Crustaceans/Crayfish, Fish, Bats and Birds 
 

 

SNAILS 

 

Athearnia anthonyi                        Anthony's riversnail        E 

Pyrgulopsis ogmorhaphe               royal marstonia (snail)     E 

 

These are lotic animals (see Table III.C.)  Therefore, there is NO EFFECT on these snails from the 

proposed chronic lentic selenium criteria. 

 

 

CLAMS/MUSSELS 

 

The 49 federally listed mussels that are listed as endangered and threatened are all lotic species except the 

snuffbox mussel that can also be found in wave-washed shores of lakes and tailwater of reservoirs (Table 

III.A. and Table III.C). The snail Lymnaea stagnalis is the surrogate for the endangered snuffbox mussel 

as taxonomically they shared the same phylum (Mollusca). 

 

Selenium (IV) 

Snail (Lymnaea stagnalis) LT50 3,000 ug/L 

Selenium (VI) 

Snail (Lymnaea stagnalis) LT50  15,000 ug/L 

(Table E-1. Other Data on Effects of Selenium on Aquatic Organisms. Se FW 2016, page E-3) 

 

                                                           
2 https://www.tn.gov/content/dam/tn/environment/water/documents/air_deposition_rpt.pdf, as viewed on December 3, 
2018. 
3 http://www/fws/gov/southeast/5yearReviews/5yearreviews/interiorLeastTern5yrReview102413.pdf 
 
 

https://www.tn.gov/content/dam/tn/environment/water/documents/air_deposition_rpt.pdf
https://www.tn.gov/content/dam/tn/environment/water/documents/air_deposition_rpt.pdf
http://www/fws/gov/southeast/5yearReviews/5yearreviews/interiorLeastTern5yrReview102413.pdf
http://www/fws/gov/southeast/5yearReviews/5yearreviews/interiorLeastTern5yrReview102413.pdf
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The Lymnaea stagnalis data was more than 850 times higher than the proposed chronic criterion of 1.5 

ug/L selenium based on fish data. Therefore, it was determined that mollusks were much less sensitive to 

chronic exposure of selenium than fish. 

 

No data for mussels were considered in the development of the Aquatic Life Ambient Water Quality 

Criterion for Selenium – Freshwater 2016. A review of available toxicology information revealed very 

limited data on the effects of selenium on mussels; however, limited testing indicates that mussels are not 

affected, either short term or long term, by exposures up to 400 µg/L except for one reported LOEC at 

100 µg/L for zebra mussel valve closure 

(http://www.pesticideinfo.org/List_AquireAll.jsp?Rec_Id=PC41175&Taxa_Group=Molluscs).  

Additionally, invertebrate data from EPA’s recent draft selenium criterion did not indicate effects at the 

1.5 µg/L selenium chronic criterion (see discussions in FISH), 

 

The snuffbox mussel may be found in wave-washed shorelines of lakes and reservoirs on the proposed 

chronic criterion of 1.5 ug/L of selenium would apply to these habitats. The effect of dissolved selenium 

concentrations on mollusks happens at several magnitudes higher than the proposed lentic chronic 

selenium criterion. The logperch (Percina caprodes) is the main host fish identified for the snuffbox 

mussel, but other possible host fishes include darters, mottled sculpin, largemouth bass, and brook 

stickleback. 

 

The longer residence time of lentic systems result in bioaccumulation of selenium compared to lotic 

systems. Fish are most sensitive to selenium effects as discussed in chapter B.2.a., FISH, above. The 

chronic lentic selenium criterion was derived to be protective of the most sensitive fish species. This 

criterion would then be protective of other aquatic wildlife in the aquatic community amphibians and 

invertebrates.  

 

There will be no change in the abundance or composition of fish available to the snuffbox mussel from 

the proposed chronic lentic criterion for selenium. 

 

Based on this analysis, there will be NO EFFECT on the snuffbox mussel from the proposed chronic 

lentic selenium criteria.  

  

NOTE: Also, the 48 of the 49 threatened and endangered mussels being reviewed in this biological 

evaluation are lotic animals, so this criterion would not apply to their habitat (see Table III.C.) Therefore, 

there is NO EFFECT on these 48 mussels from the proposed chronic lentic selenium criteria. 

 

 

CRUSTACEANS/CRAYFISH 

 

Nashville crayfish Faxonius shoupi E 

 

The endangered Nashville crayfish is found in lotic environments (see Table III.C.).  Therefore, there is 

NO EFFECT on this species from the proposed chronic lentic selenium criteria. 

 

 

FISH 

 

Scaphirhynchus albus  pallid sturgeon   E 

Chrosomus saylori  Laurel dace   E 

Cyprinella caerulea  blue shiner   T 

http://www.pesticideinfo.org/List_AquireAll.jsp?Rec_Id=PC41175&Taxa_Group=Molluscs
http://www.pesticideinfo.org/List_AquireAll.jsp?Rec_Id=PC41175&Taxa_Group=Molluscs
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Erimonax monachus  spotfin chub   T 

Erimystax cahni  slender chub   T 

Notropis albizonatus  palezone shiner  E 

Phoxinus cumberlandensis blackside dace   T 

Fundulus julisia  Barrens topminnow  PE 

Noturus baileyi  smoky madtom  E 

Noturus crypticus  chucky madtom  E 

Noturus flavipinnis  yellowfin madtom  T 

Noturus stanauli  pygmy madtom  E 

Etheostoma akatulo  bluemask darter  E 

Etheostoma boschungi slackwater darter  T 

Etheostoma percnurum duskytail darter  E 

Etheostoma susanae  Cumberland darter  E 

Etheostoma wapiti  boulder darter   E 

Percina antesella  amber darter   E 

Percina aurolineata  goldline darter   T 

Percina jenkinsi  Conasauga logperch  E 

Percina tanasi   snail darter   T 

 

All 20 of the threatened and endangered fish along with the one proposed endangered fish are found in 

lotic environments. Therefore, there is NO EFFECT on these fish from the proposed chronic lentic 

selenium criteria. 

 

 

BATS 

 

Virginia big-eared bat  Corynorhinus (=Plecotus) townnsendii virginianus E 

gray bat   Myotis grisescens     E 

Northern long-eared bat Myotis septentrionalis     T 

Indiana bat   Myotis sodalis      E 

 

The proposed chronic lentic selenium criterion only applies to aquatic life and is not intended to address 

selenium toxicology to aquatic-dependent wildlife such as aquatic-dependent birds including the four 

endangered and threatened bats associated with this biological evaluation. All four bats may feed on 

flying insects that emerge from and found around ponds, lakes and/or reservoirs. So, we evaluated the 

potential impact the chronic lentic selenium criterion may have on them.  

 

EPA determined that invertebrates (e.g., insects and crustaceans) are magnitudes less sensitive to 

selenium than fish. This was based on the sensitivity of mayflys (Centroptilum triangulifer), rotifers 

(Brachionus calyciflorus), and oligochaetes (Lumbriculus variegatus). So, the abundance and composition 

of aquatic insect food items will not change from selenium at the proposed chronic lentic criterion (See 

FISH in Selenium Lotic Chronic, above). 

 

Mammals are not as sensitive to Se as fish and birds (Ohlendorf 1989; Janz et al. 2010). In studies 

conducted between 1984 and 1986 at Kesterson National Wildlife Refuge in central California, 

concentrations of Se were measured in various tissues (blood, liver, hair) and feces of 10 species of small 

mammals (Ohlendorf 1989). Results demonstrated a strong relationship to environmental Se 

concentrations, with the highest tissue Se concentrations associated with the most contaminated sites 

(Ohlendorf 1989). Despite higher Se bioaccumulation in the exposed mammals, there were no apparent 

changes in the health of the organisms between exposed and reference areas. The exception was that no 
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pregnant voles or mice were found in Kesterson, whereas pregnant individuals were found in the 

reference area. Although this finding might suggest reproductive failure, Se could not be definitively 

linked to the observation (Ohlendorf 1989). In comparison, at the same locations there were overt and 

often severe signs of acute and chronic Se toxicity observed in both fish and birds (Ohlendorf 1989). 

 

As mammals are generally highly tolerant to selenium, especially compared to oviparous vertebrates. We 

are not aware of any selenium toxicity studies with bats or similar mammals. Sublethal liver changes have 

been found in laboratory rats (Rattus norvegicus) following lifetime exposure to natural selenium in the 

diet at a concentration of 1.4 μg/g (dry weight) and reduced longevity was found at 3 μg/g in the lifetime 

diet (Eisler 1985). Olson (1986) also reported reproductive selenosis in rats that consumed wheat with a 

concentration of 3 μg/g. Halverson et al. (1966) found a dietary selenium threshold of about 4.8 μg/g for 

growth retardation in rats.  Given the bioaccumulative nature of selenium and the selenium criterion in 

fish tissue being considered here (8.6 μg/g), concentrations in insect tissue should be substantially below 

those reported here to cause effects in rats due to lifetime dietary exposure. 

 

In conclusion, the proposed chronic lentic selenium criteria will have NO EFFECT on the four federally 

listed bat species considered in this biological evaluation. 

 

 

BIRD 

 

Sterna antillarum least tern E 

 

The proposed lentic selenium chronic criterion only applies to aquatic life and is not intended to address 

selenium toxicology to aquatic-dependent wildlife such as aquatic-dependent birds including the 

endangered least tern. This tern may be found feeding along lakes and reservoirs, so the proposed lentic 

chronic selenium criteria was evaluated for impacts on their aquatic fish and wildlife items. 

 

The endangered least tern (Sterna antillarum) eats mainly small fishes, generally less than 9 cm in lengths, 

with interior populations depending almost entirely on cyprinids. However, they may also eat aquatic 

insects. There will be not any effect from the proposed selenium chronic criterion on the abundance and 

composition of the least tern’s insect or fish food items (See above, B.2.a. Selenium Lotic Chronic 

Criterion, FISH). 

 

The interior least tern primarily occupies island/sandbars within the main stem of the Mississippi River 

including the western areas of Tennessee during the nesting and breeding season. A 2005 survey (Lott, 

2006) had over 62 percent of all adult ILT were counted on the “Lower” Mississippi River (10,960 birds 

on 770+ river miles). (https://goo.gl/sxUeSy, assessed November 28, page 10). The primary route of 

possible exposure to selenium would be through food items (Notropis sp., shad, stonerollers and other 

small fishes). 

 

Please see the FISH analysis (lotic chronic selenium criterion, B.2.a.) above for the reasoning behind the 

conclusion that the proposed chronic lentic concentration of 1.5 ug/L selenium will protect the abundance 

and composition of the fish species consumed by the endangered least tern. 

 

The interior least tern primarily occupies island/sandbars within the main stem of the Mississippi River in 

the western areas of Tennessee during the nesting and breeding season. A 2005 survey (Lott, 2006) 

counted 9,338 adult least terns along the Mississippi River from Cape Girardeau, MO to Vicksburg, MS 

(Table 6) and counted and 19 colonies along the Mississippi River boarder of Tennessee (Figure 8) 

(https://goo.gl/sxUeSy).  
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The primary route of possible exposure to selenium would be through food items (Notropis sp., shad, 

stonerollers and other small fishes). Arnwine et al., 2010 looked at selenium levels across Tennessee fish 

and surface waters. They found that selenium was not measurable in the water column but was found in 

fish. Their conclusions were that selenium levels are linked to land disturbance through historic mining 

activities and that selenium levels in water and fish throughout the state are generally low. The three 

samples in the Mississippi River had whole body selenium levels of <0.00084 mg/g dw (page 22). 

Additionally, USFWS has reported that the least tern typically forages for food within 7 miles of the 

nesting site.  Due to the geographic restrictions of the least tern’s forage area, the species of fish upon 

which the least tern feeds and the low levels of selenium reported in fish in the State of Tennessee 

including the Mississippi River, it is unlikely that the least tern will be exposed to selenium levels of 

concern.  

 

Based on this analysis, the proposed chronic lentic selenium value will have NO EFFECT on the 

endangered least tern.
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Chapter IV.C. Manner in which EPA’s Approval of Acrolein CMC & CCC may 

affect the Federally Listed Species and their critical habitat 

 

 

C. 1. Adopted values of Acrolein - 
 

Tennessee has adopted the EPA’s July 1, 2009, Aquatic Life Ambient Water Quality Criteria 

Recommendations for Acrolein. 

 

 

 

 

The final acute value (Criterion Maximum Concentration – CMC) applies when the one-hour average 

concentration for acrolein does not exceed 3.0 ug/L freshwater aquatic organisms and their uses should 

not be affected unacceptably. 

  

The final chronic value (Criterion Continuous Concentration – CCC) for acrolein is 3.0 ug/L and that 

allows for no unacceptable adverse effects if the four-day average concentration of acrolein does not 

exceed 3.0 ug/L more than once every three years on the average. 

 

EPA’s Ambient Aquatic Life Water Quality Criteria for Acrolein (CAS Registry Number 107-02-8), July 

1, 2009, USEPA, OW, OS&T, Health & Ecological Criteria Division, Washington, D.C. 49 pages. 

https://nepis.epa.gov/Exe/ZyPDF.cgi/P100597S.PDF?Dockey=P100597S.PDF, as viewed between 

December 6 and 12, 2018. This document is referenced as EPA Acrolein 2009 in this biological 

evaluation. 

 

Introduction: 

“…A half-life of approximately seven hours was observed for acrolein in freshwater by Nordone et al. 

(1998), but the authors noted that the dissipation rate was both concentration and temperature dependent. 

The presence of viable microbial populations also heavily influences the acrolein degradation rates in 

freshwater system (Smith et al. 1995).” (EPA Acrolein 2009, page 3) 

“…Monitoring studies conducted after field application show that acrolein can be transported up to 61 

miles from the point of application. Reported half-lives ranged from 2 to 20 hours based on 

concentrations measured downstream of application. Field studies also determined that acrolein volatizes 

from treated waters and represents a source of exposure to non-target animals through inhalation (U.S. 

EPA 2007).” (EPA Acrolein 2009, page 4) 

“… The latest comprehensive literature search for this document was conducted in June 2009, with some 

new information also included.” (EPA Acrolein 2009, page 5) 

 

NOTE: We did an ECOTOX review on December 4, 2018, for acrolein and the newest reports were 2007, 

so these reports were considered in the development of the Ambient Aquatic Life Water Quality Criterial 

for Acrolein. 

 

  

CMC µg/L CCC µg/L 
 

3.0 
 

3.0 

https://nepis.epa.gov/Exe/ZyPDF.cgi/P100597S.PDF?Dockey=P100597S.PDF
https://nepis.epa.gov/Exe/ZyPDF.cgi/P100597S.PDF?Dockey=P100597S.PDF


 

Chapter IV.  Manner of Effect by Specific Action – C. Acrolein 46 

C. 2. Final Acute (CMC) and Chronic (CCC) Acrolein criterion value of 3.0 ug/L on 

Tennessee Aquatic and Aquatic Dependent Federally Listed Species. 

 

Table IV.C.1. 

Combined Data from Acute Toxicity of Acrolein to Aquatic Animals Table 3 and Other Data on 

Effects of Acrolein on Aquatic Organisms Table 6 (EPA Acrolein 2009, pages 19 & 28) 

Common name Scientific name 

SMAV 

ug/L 

GMAV 

ug/L 

African clawed frog Xenopus laevis 7 7 

White sucker Catostomus commersoni 14 14 

Bluegill Lepomis macrochirus 27.2 27.2 

Fathead minnow  Pimephales promelas 28.8 28.8 

Rainbow trout Oncorhynchus mykiss 16 16 

Brown trout Salmo trutta LC50 46 

Mosquitofish Gambusia affinis LC50 61 

Coho salmon Oncorhynchus kisutch 68 68 

Cladoceran Daphnia magna <39.8 <39.8 

Flagfish Jordanella floridae 55.3 55.3 

Chihook salmon Oncorhychus tshawytscha LC50 80 

Cladoceran Ceriodaphnia dubia EC 140 

Largemouth bass Micropterus salmoides 160 160 

Mayfly Ephemerella walkeri EC >100 

Midge Tanytarsus dissimilis >151 >151 

Snail, moss bladder Aplexa hypnorum >151 >151 

Scud Gammarus minus 180 180 

Asiatic clam Corbicula fluminea EC50 300 

Snail, bladder snail Physa heterostropha 368 368 

Midge Chironomus riparius 510 510 

Black fly Simulium sp. LC50 600 

Protozoan Entosiphon sulcatum LC 850 

Midge Chironomus sp. LC50 2,830 

Insect Peltoperia maria 5,920 5,920 

Snail Australorbis glabratus LC 10,000 

 

 

Table IV. C.2. Chronic Toxicity for Acrolein to Aquatic Animals, (EPA Acrolein 2009, pg 22) 

Species Testa Chemical 
Chronic Limits 

(ug/L)b 

Chronic Value 
(ug/L) Reference 

Cladoceran, 

Daphnia magna 
LC 99% 16.9-33.6 23.83 Macek et al. 1976 

Fathead minnow, 

Pimephales promelas 
LC 99% - 11.4 Macek et al. 1976 

Fathead minnow, 

Pimephales promelas 
ELS - 9.1-30.8 16.74 Sabourin 1986, 1987 
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Table IV. C.2. Chronic Toxicity for Acrolein to Aquatic Animals, (EPA Acrolein 2009, pg 22) 

Species Testa Chemical 
Chronic Limits 

(ug/L)b 

Chronic Value 
(ug/L) Reference 

Fathead minnow, 

Pimephales promelas 
ELS 97% 14-35 22.14 Spehar 1989 

Flagfish, 

Jordanella floridae 
ELS 97% 16-42 25.92 Spehar 1989 

 

“The data showed that there is little difference in concentrations between the acute and chronic effects of 

acrolein on D. magna and the tested fish species. As stipulated in the Guidelines (Stephan et al. 1985), if 

the most appropriate species mean ACRs (acute to chronic ratios) are less than 2.0, acclimation has 

probably occurred during the chronic test, and the Final ACRs should be assumed to be 2.0. Thus, the 

FACR for acrolein is 2.0. It appears from available data that all tested freshwater species will be protected 

from adverse effects due to acrolein by the freshwater Chronic Value (Figure 3).” (EPA Acrolein 2009, 

page 13) 

 

 

SNAILS 

 

Athearnia anthonyi  Anthony's riversnail  E 

Pyrgulopsis ogmorhaphe Royal marstonia (snail) E 

 

Snail and Clam Data Found in Table IV.C.1. 

Common name Scientific name SMAV or Effect Type 

(ug/L) 

GMAV or Effect Conc. 

(ug/L) 

Moss bladder snail Aplexa hypnorum >151 >151 

Bladder snail Physa heterostropha 368 368 

Water snail Australorbis glabratus LC50 10,000 

 

There were two snail species used in the development of the national criteria and one additional snail 

species data found in Table 6. Other Data on Effects of Acrolein on Aquatic Organisms (EPA Acrolein 

2009, page 35). The surrogates for the two endangered snails were the moss bladder snail (Aplexa 

hypnorum), bladder snail (Physa heterostropha), and water snail (Australorbis glabratus). The moss 

bladder snail had a SMAV and GMAV of >151 ug/L. This effect was slightly more than 50 times higher 

than the proposed CMC and CCC. The bladder snail had a SMAV and GMAV of 368 ug/L. This was 134 

times higher than the proposed CMC and CCC. The water snail had lethal effects measured at 10,000 

ug/L. This was 3,333 times higher than the proposed CMC and CCC. 

 

The water snail is more closely related taxonomically, as the two listed snails and the water snail share the 

same Order – Neotaenioglossa while all five of the snails (2 Endangered and 3 tested) share the same 

Class – Gastropoda. Based on this taxonomic representation, it is expected that when the one-hour 

average concentration for acrolein does not exceed 3.0 ug/L freshwater snails will not be affected, and 

there will not be any unacceptable adverse effects if the four-day average concentration of acrolein does 

not exceed 3.0 ug/L more than once every three years on the average. 

 

Therefore, the proposed CMC and CCC of 3.0 ug/L will be protective of all Gastropods, and it will have 

NO EFFECT on the two endangered snails. 
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CLAMS/MUSSELS 

 

49 mussels are listed as endangered and threatened (See Table III.A)  

 

Snail and Clam Data from Table IV.C.1. 

Common name Scientific name 

SMAV or Effect Type 

(ug/L) 

GMAV or Effect Conc. 

(ug/L) 

Moss bladder snail Aplexa hypnorum >151 >151 

Bladder snail Physa heterostropha 368 368 

Water snail Australorbis glabratus LC50 10,000 

Asiatic clam Corbicula fluminea EC50 300 

 

The moss bladder snail (Aplexa hypnorum), bladder snail (Physa heterostropha), and water snail 

(Australorbis glabratus) are surrogates for the 48 Unionid mussels. These organisms share the phylum 

Mollusca. The Asiatic clam (Corbicula fluminea) is also a surrogate for the 49 mussels because 

taxonomically the Asiatic clam is closer sharing the Class Bivalvia. Based on these taxonomic surrogates, 

clams and snails are less sensitive to acrolein than fish – that the CMC and CCC are based on. The moss 

bladder snail had a LC50 of 368 ug/L, the bladder snail had an EC10 of >151 ug/L (Table 1) while the 

Asiatic clam had an EC50 of 300 ug/L and the water snail had a LC of 10,000 ug/L. All of these test data 

are over 100 times higher than the 3 ug/L proposed CMC and CCC acrolein criterion. 

 

The mussel host fish species’ abundance or composition will not be adverselly affects by the proposed 

CMC and CCC for Acrolein (See FISH, below). 

 

In conclusion, the proposed CMC and CCC acrolein criterion of 3 ug/L will have NO EFFECT on the 49 

mussels.  

 

 

CRUSTACEANS/CRAYFISH 

 

Faxonius shoupi Nashville crayfish E 

 

Insect Data Found in Table IV.C.1. 

Common Name Scientific Name SMAV 

(ug/L) 

EC 

(ug/L) 

Cladoceran Daphnia magna <39.9  

Cladoceran  Ceriodaphnia dubia  140 

mayfly  Ephemerella walker  >100 

Midge Tanytarsus dissimilis >151  

Scud Gammarus minus 180  

Midge Chironimus riparius 510  

black fly Simulium sp. 600  

Midge Chironomus sp. 2,830  

Insect Peltoperia maria 5,920  

 

The insects including the Cladoceran (Daphnia magna), Cladoceran (Ceriodaphnia dubia) and scud 

(Gammarus minus), were the surrogates for the endangered Nashville crayfish. They shared a taxonomic 

relationship with the Nashville crayfish at the Phylum level (Crusctacea). The most sensitive of these 

insects were the Cladocerans. The Cladocerans had a Species Mean Acute value (SMAV) of <39.9 ug/L 
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(Daphia magna) and an Effect Concentration (EC) of 140 ug/L (Ceriodaphnia dubia) which is 13 and 47 

times higher than the 3.0 ug/L proposed Acrolein acute criteria. Based on this taxonomic representation, it 

is expected that when the one-hour average concentration for acrolein does not exceed 3.0 ug/L 

freshwater the Nashville crayfish will not be adversely affected. So, the abundance and composition of 

crayfish and other insects will not be affected. 

 

Therefore, the proposed CMC and CCC Acrolein criteria of 3.0 ug/L will have NO EFFECT on the 

endangered Nashville crayfish. 

 

 

FISH 

 

Scaphirhynchus albus  pallid sturgeon   E 

Chrosomus saylori  Laurel dace   E 

Cyprinella caerulea  blue shiner   T 

Erimonax monachus  spotfin chub   T 

Erimystax cahni  slender chub   T 

Notropis albizonatus  palezone shiner  E 

Phoxinus cumberlandensis blackside dace   T 

Fundulus julisia  Barrens topminnow  PE 

Noturus baileyi  smoky madtom  E 

Noturus crypticus  chucky madtom  E 

Noturus flavipinnis  yellowfin madtom  T 

Noturus stanauli  pygmy madtom  E 

Etheostoma akatulo  bluemask darter  E 

Etheostoma boschungi slackwater darter  T 

Etheostoma percnurum duskytail darter  E 

Etheostoma susanae  Cumberland darter  E 

Etheostoma wapiti  boulder darter   E 

Percina antesella  amber darter   E 

Percina aurolineata  goldline darter   T 

Percina jenkinsi  Conasauga logperch  E 

Percina tanasi   snail darter   T 

 

 

Fish Data from Table IV.C.1. 

Common name Scientific name SMAV or Effect Type 

(ug/L) 

GMAV or Effect Conc. 

(ug/L) 

White sucker Catostomus commersoni 14 14 

Bluegill Lepomis macrochirus 27.2 27.2 

Fathead minnow  Pimephales promelas 28.8 28.8 

Rainbow trout Oncorhynchus mykiss 16 16 

Brown trout Salmo trutta LC50 46 

Mosquitofish Gambusia affinis LC50 61 

Coho salmon Oncorhynchus kisutch 68 68 

Flagfish Jordanella floridae 55.3 55.3 

Chihook salmon Oncorhychus tshawytscha LC50 80 

Largemouth bass Micropterus salmoides 160 160 
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For the federally listed pallid sturgeon, smoky madtom, chucky madtom, yellowfish madtom, and pygmy 

madtom all the fish data used were considered surrogates because they shared the same Class 

Actinopterygii. The most sensitive fish data resulted in SMAV of 14 ug/L which is 4.7 times higher than 

the proposed CMC anc CCC criterion of 3.0 ug/L. 

 

For the federally listed palezone shiner, blackside dace, Laurel dace, blue shiner, spotfin chub and slender 

chub the surrogate was the fathead minnow because they shared the same Family Cyprinidae. The fathead 

minnow data resulted in a SMAV and GMAV of 28.8 ug/L which is 9.6 times higher than the proposed 

CMC and CCC criterion of 3.0 ug/L. 

 

For the proposed endangered Barrens topminnow the mosquitofish and flagfish were used as the surrogate 

as they share the same Order Cyprinodontiformes. These data had an LC50 at 46 ug/L and SMAV and 

GMAV of 55.3 ug/L that were 15.3 and 18.4 times higher than the proposed CMC and CCC criterion of 

3.0 ug/L. 

 

For the bluemask darter, slackwater darter, Cumberland darter, boulder darter, amber darter, goldline 

darter, Conasauga logperch and snail darter the largemouth bass was the surrogate because they share the 

same Order Perciformes. The largemouth bass data resulted in a SMAV and GMAV of 160 ug/L which is 

53.3 times higher than the proposed CMC and CCC criterion of 3.0 ug/L. 

 

Based on this taxonomic representation, it is expected that when the one-hour average concentration for 

acrolein does not exceed 3.0 ug/L, freshwater the federally listed fish species will not be affected. 

  

These federally listed and proposed endangered fish are primarily invertevores. There diet consists 

primarily of aquatic insects, snails, mussels, crustaceans and some fish. The analysis above stated that the 

snails, mussels, crustaceans and fish will not be adversely affected, so the populations of these food item’s 

abundance or composition will not be affected. 

 

Therefore, the proposed CMC and CCC criterion of 3.0 ug/L will have NO EFFECT on the pallid 

sturgeon, palezone shiner, blackside dace, Barrens topminnow, bluemask darter, slackwater darter, 

duskytail darter, Cumberland darter, boulder darter, amber darter, goldline darter, Conasauga logperch, 

snail darter, smoky madtom, chucky madtom, yellowfin madtom, pygmy madtom, Laurel dace, blue 

shiner, spotfin chub, and slender chub. 

 

 

BATS 

 

Corynorhinus (=Plecotus) townnsendii virginianus Virginia big-eared bat  E 

Myotis grisescens     gray bat   E 

Myotis septentrionalis     Northern long-eared bat T 

Myotis sodalis      Indiana bat   E 

 

The proposed CMC and CCC criterion for Acrolein only applies to aquatic life and is not intended to 

address acrolein toxicology to aquatic-dependent wildlife such as aquatic-dependent bats including these 

four federally listed bats. 

 

Literature searches for acrolein and mammals only turned up inhalation studies used to determine human 

equivalent doses. The proposed aquatic life criteria were developed to protect gill breathing aquatic 

wildlife such as mussels, snails, invertebrates, and fishes. There was one study with blue gill that looked 
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at bioconcentration in the EPA Acrolein 2009, page 13. No action level or other maximum acceptable 

concertation in tissue was available for acrolein. 

 

These federally listed bats may consume flying insects that have a larval aquatic life stage. The insect 

analysis above determined there would be no effect on aquatic insect abundance or composition, (see 

CRUSTACEANS, above).  

 

Therefore, the proposed CMC and CCC criteria for Acrolein will have NO EFFECT on the four federally 

listed bats by protection of its food supply. 

 

BIRD 

 

Sterna antillarum least tern E 

 

The proposed CMC and CCC criterion for Acrolein only applies to aquatic life and is not intended to 

address selenium toxicology to aquatic-dependent wildlife such as aquatic-dependent birds including the 

endangered least tern. 

 

Literature searches for acrolein and birds only turned up inhalation studies used to determine human 

equivalent doses. The proposed aquatic life criteria were developed to protect gill breathing aquatic 

wildlife such as mussels, snails, invertebrates, and fishes. There was one study with blue gill that looked 

at bioconcentration in the EPA Acrolein 2009, page 13. No action level or other maximum acceptable 

concertation in tissue was available for acrolein. 

 

The endangered least tern (Sterna antillarum) eats mainly small fishes, generally less than 9 cm in lengths, 

with interior populations depending almost entirely on cyprinids. However, they may also eat aquatic 

insects. There will be not any effect from the proposed selenium chronic criterion on the abundance and 

composition of the least tern’s insect or fish food items (See above, CRUSTACEANS and FISH). 

 

Therefore, the proposed CMC and CCC criteria for Acrolein will have NO EFFECT on the least tern by 

the protection of its food suppy. 
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Chapter IV. 

 

D. Manner in which EPA’s Approval of Carbaryl CMC & CCC may affect the 

Federally Listed Species and their critical habitat 

 

D. 1. Adopted values of Carbaryl – 

 
Tennessee has adopted the EPA’s April 2012, Aquatic Life Ambient Water Quality Criteria 

Recommendations for Carabaryl. 

 

 

Carbaryl 

CMC µg/L CCC µg/L 
 

2.1 
 

2.1 

 

The final acute criteria (Criterion Maximum Concentration – CMC) applies when the one-hour average 

concentration for carbaryl does not exceed 2.1 ug/L. 

 

The final chronic criteria (Criterion Continuous Concentration – CCC) for carbaryl is 2.1 ug/L and that 

allows for no unacceptable adverse effects if the four-day average concentration of carbaryl does not 

exceed 2.1 ug/L. 

 

EPA’s Aquatic Life Ambient Water Quality Criteria for Carbaryl (CAS Registry Number 63-25-2), April 

2012 USEPA, OW, OS&T, Health & Ecological Criteria Division, Washington, D.C. 189 pages. 

https://www.epa.gov/sites/production/files/2015-

08/documents/aquatic_life_ambient_water_quality_criteria_for_carbaryl_-_2012.pdf , as viewed between 

February 7 and 10, 2019. This document is referenced as EPA Carbaryl 2012 in this biological evaluation. 

 

NOTE: We did an ECOTOX review on December 4, 2018, for carbaryl and the newest reports were 2017. 

We reviewed the documents from 2012 through 2017 as these references would not have been considered 

for use in the development of the Ambient Aquatic Life Water Quality Criterial for Carbaryl. There were 

no new references that were usable from this ECOTOX review (Appendix A). 

 

 

D. 2. Carbaryl Acute and Chronic Aquatic Life Criteria of 2.1 ug/L effect on Snails, 

Clams/Mussels, Crustaceans/Crayfish, Fish, Bats and Birds 
 

Table IV.D.1. 
Modified Table 4 Ranked Freshwater Genus Mean Acute Values EPA Carbaryl 2012, pgs 21-23 

Rank Common Name Scientific Name SMAC (ug/L) GMAV (ug/L) 

47 Walking catfish Clarias batrachus 27,609 27,609 

46 Snail Aplexa hypnorum >27,000 >27,000 

45 Mussel Anodonta imbecillis 24,632 24,632 

44 Black bullhead Ameiurus melas 20,000 20,000 

43 Goldfish Carassius auratus 16,700 16,700 

42 Green frog Rana clamitans 16,296 16,296 

41 Channel catfish Ictalurus punctatus 12,400 12,400 

40 Boreal toad Bufo boreas 12,310 12,310 

https://www.epa.gov/sites/production/files/2015-08/documents/aquatic_life_ambient_water_quality_criteria_for_carbaryl_-_2012.pdf
https://www.epa.gov/sites/production/files/2015-08/documents/aquatic_life_ambient_water_quality_criteria_for_carbaryl_-_2012.pdf
https://www.epa.gov/sites/production/files/2015-08/documents/aquatic_life_ambient_water_quality_criteria_for_carbaryl_-_2012.pdf
https://www.epa.gov/sites/production/files/2015-08/documents/aquatic_life_ambient_water_quality_criteria_for_carbaryl_-_2012.pdf
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Table IV.D.1. 
Modified Table 4 Ranked Freshwater Genus Mean Acute Values EPA Carbaryl 2012, pgs 21-23 

Rank Common Name Scientific Name SMAC (ug/L) GMAV (ug/L) 

39 Green sunfish Lepomis cyanellus 9,460 9,039  
Redear sunfish L. microlophus 11,200 -  
Bluegill L. macrochirus 6,970 - 

38 European chub Leuciscus cephalus 8,656 8,656 

37 Oligochaete worm Lumbriculus variegatus 8,200 8,200 

36 Fathead minnow Pimephales promelas 8,012 8,012 

35 Largemouth bass Micropterus salmoides 6,400 6,400 

34 Razorback sucker Xyrauchen texanus 4,350 4,350 

33 Common carp Cyprinus carpio 4,153 4,153 

32 Gila topminnow Poeciliopsis occidentalis >3,000 >3,000 

31 Nile tilapia Oreochromis niloticus 2,930 2,930 

30 Bonytail chub Gila elegans 2,655 2,655 

29 Black crappie Pomoxis nigromaculatus 2,600 2,600 

28 Guppy Poecilia reticulata 2,515 2,515 

27 Yellow perch Perca flavescens 2,480 2,480 

26 Gray tree frog Hyla versicolor 2,470 2,470 

25 Crayfish Faxonius immunis 2,870 2,462  
Crayfish F. virilis 2,112 - 

24 Greenthroat darter Etheostoma lepidum 2,140 2,079  
Fountain darter E. fonticola 2,020 - 

23 Colorado 

pikeminnow 

Ptychocheilus lucius 2,005 2,005 

22 Apache trout Oncorhynchus apache 1,540 1,810  
Coho salmon O. kisutch 1,654 -  
Chinook salmon O. tshawytscha 2,690 -  
Cutthroat trout O. clarkii 3,300 -  
Rainbow trout O. mykiss 860 - 

21 Shortnosed 

sturgeon  

Acipenser brevirostrum 1,810 1,810 

20 African clawed frog  Xenopus laevis 1,730 1,730 

19 Striped bass Morone saxatilis 1,322 1,322 

18 Brook trout Salvelinus fontinalis 1,629 1,269  
Lake trout S. namaycush 988.1 - 

17 Crayfish Procambarus clarkii 1,000 1,000 

16 Atlantic salmon Salmo salar 1,129 889  
Brown trout S. trutta 700 - 

15 Crayfish Cambarus bartoni 839.6 839.6 

14 Aquatic sowbug Asellus brevicaudus 280 280 

13 Amphipod Pontoporeia hoyi 250 250 

12 Mysid Mysis relicta 230 230 

11 Backswimmer Notonecta undulata 200 200 
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Table IV.D.1. 
Modified Table 4 Ranked Freshwater Genus Mean Acute Values EPA Carbaryl 2012, pgs 21-23 

Rank Common Name Scientific Name SMAC (ug/L) GMAV (ug/L) 

10 Amphipod Hyalella azteca 15.2 15.2 

9 Amphipod Gammarus lacustris 18.76 13.78  
Amphipod G. pseudolimnaeus 10.12 - 

8 Cladoceran  Daphnia carinata 35 11.9  
Cladoceran D. magna 7.521 -  
Cladoceran D. pulex 6.4 - 

7 Stonefly Pteronarcella badia 9.163 9.163 

6 Cladoceran Simocephalus serrulatus 8.781 8.781 

5 Cladoceran Ceriodaphnia dubia 5.958 5.958 

4 Stonefly Claassenia sabulosa 5.6 5.6 

3 Stonefly  Pteronarcys californica 4.8 4.8 

2 Stonefly Skwala sp. 3.6 3.6 

1 Stonefly Isogenus sp. 3.175 3.175 

 

 

SNAILS 

 

Athearnia anthonyi  Anthony's riversnail  E 

Pyrgulopsis ogmorhaphe royal marstonia (snail) E 

 

Table IV. D. 2. 
Mullusk Data from Table IV. D. 1. 

Common Name Scientific Name SMAC (ug/L) GMAV (ug/L) 

Snail Aplexa hypnorum >27,000 >27,000 

Mussel Anodonta imbecillis 24,632 24,632 

 

The surrogates for Anthony’s riversnail and the royal marstonia snail include an aquatic snail, Aplexa 

hypnorum, and a freshwater mussel, Anodonta imbecillis. The federally listed aquatic snails shared the 

same taxonomic Class, Gastropoda, while the mussel shared the same Phylum, Mollusca. These 

taxonomic groups were the least sensitive tested with them ranking 45th and 46th out of the 47 genus tested 

(See Table A for ranking). Based on this data, snails are very tolerant to carbaryl. These data are more 

than 11,700 times higher than the proposed 2.1 ug/L proposed carbaryl CMC and CCC criteria. 

 

Therefore, the proposed CMC and CCC criteria for Carbaryl will have NO EFFECT on the two federally 

listed endangered snails.  

 

 

CLAMS/MUSSELS 

 

49 mussels that are listed as endangered and threatened (See Table III.A.) 

Please see Table IV.D.2, above. 

 

The surrogates for the federally listed threatened and endangered mussels were the freshwater mussel 

(paper pondshell) Anodonta imbecillis and tan aquatic snail, Aplexa hypnorum. The federally listed 
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freshwater mussels share the same Family Unionidae with the paper pondshell mussel while the aquatic 

snail shares the same taxonomic Phylum, Mollusca. This phylum was the least sensitive of all the phylum 

tested with the two genus represented being 45th and 46th out of 47 genus tested (See Table A for ranking). 

Based on this data, mussels are very tolerant to carbaryl. These data are more than 11,700 times higher 

than the proposed 2.1 ug/L proposed carbaryl CMC and CCC criteria. 

 

Table IV.D.3. 
Fish Data from Table IV.D.1. 

Common Name Scientific Name SMAC (ug/L) GMAV (ug/L) 

Walking catfish Clarias batrachus 27,609 27,609 

Black bullhead Ameiurus melas 20,000 20,000 

Goldfish Carassius auratus 16,700 16,700 

Channel catfish Ictalurus punctatus 12,400 12,400 

Green sunfish Lepomis cyanellus 9,460 9,039 

Redear sunfish L. microlophus 11,200 - 

Bluegill L. macrochirus 6,970 - 

European chub Leuciscus cephalus 8,656 8,656 

Fathead minnow Pimephales promelas 8,012 8,012 

Largemouth bass Micropterus salmoides 6,400 6,400 

Razorback sucker Xyrauchen texanus 4,350 4,350 

Common carp Cyprinus carpio 4,153 4,153 

Gila topminnow Poeciliopsis occidentalis >3,000 >3,000 

Nile tilapia Oreochromis niloticus 2,930 2,930 

Bonytail chub Gila elegans 2,655 2,655 

Black crappie Pomoxis nigromaculatus 2,600 2,600 

Guppy Poecilia reticulata 2,515 2,515 

Yellow perch Perca flavescens 2,480 2,480 

Greenthroat darter Etheostoma lepidum 2,140 2,079 

Fountain darter E. fonticola 2,020 - 

Colorado pikeminnow Ptychocheilus lucius 2,005 2,005 

Apache trout Oncorhynchus apache 1,540 1,810 

Coho salmon O. kisutch 1,654 - 

Chinook salmon O. tshawytscha 2,690 - 

Cutthroat trout O. clarkii 3,300 - 

Rainbow trout O. mykiss 860 - 

Shortnosed sturgeon  Acipenser brevirostrum 1,810 1,810 

Striped bass Morone saxatilis 1,322 1,322 

Brook trout Salvelinus fontinalis 1,629 1,269 

Lake trout S. namaycush 988.1 - 

Atlantic salmon Salmo salar 1,129 889 

Brown trout S. trutta 700 - 

 

The federally listed mussels have a parasite life stage that uses various fish species as hosts. Data were 

collected from 23 genus and 32 species of fish from tests with carbaryl. These data ranged from 333 to 
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over 13,000 times higher than the proposed 2.1 ug/L acute and chronic carbaryl criteria. Based on these 

data, the carbaryl criteria will not change the abundance or composition of fish in Tennessee waters. 

 

Therefore, the proposed CMC and CCC criteria for Carbaryl will have NO EFFECT on the federally 

listed mussel species. 

 

CRUSTACEANS/CRAYFISH 

 

Faxonius shoupi  Nashville crayfish E 

 

Table IV.D.4. 
Crayfish Data from Table IV.D.1. 

Common Name Scientific Name SMAC (ug/L) GMAV (ug/L) 

Crayfish Faxonius immunis 2,870 2,462 

Crayfish F. virilis 2,112 - 

Crayfish Procambarus clarkii 1,000 1,000 

Crayfish Cambarus bartoni 839.6 839.6 

 

Four species of crayfish were used as the surrogates for the federally endangered Nashville crayfish. Two 

of these species share the same Genus, Faxonius as the Nashville crayfish while the other two crayfish 

share the same Family, Cambaridae. These data were 400 to 1,400 times higher than the proposed CMC 

and CCC carbaryl aquatic life criteria of 2.1ug/L. 

 

Based on this data, the proposed acute and chronic criteria for Carbaryl will have NO EFFECT on the 

Nashville crayfish. 

 

 

FISH 

Scaphirhynchus albus  pallid sturgeon   E 

Chrosomus saylori  Laurel dace   E 

Cyprinella caerulea  blue shiner   T 

Erimonax monachus  spotfin chub   T 

Erimystax cahni  slender chub   T 

Notropis albizonatus  palezone shiner  E 

Phoxinus cumberlandensis blackside dace   T 

Fundulus julisia  Barrens topminnow  PE 

Noturus baileyi  smoky madtom  E 

Noturus crypticus  chucky madtom  E 

Noturus flavipinnis  yellowfin madtom  T 

Noturus stanauli  pygmy madtom  E 

Etheostoma akatulo  bluemask darter  E 

Etheostoma boschungi slackwater darter  T 

Etheostoma percnurum duskytail darter  E 

Etheostoma susanae  Cumberland darter  E 

Etheostoma wapiti  boulder darter   E 

Percina antesella  amber darter   E 

Percina aurolineata  goldline darter   T 

Percina jenkinsi  Conasauga logperch  E 

Percina tanasi   snail darter   T 
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The 20 endangered and threatened and one proposed endangered fish represent nine Genus (Chrosomus, 

Cyprinella, Erimonax, Etheostoma, Fundulus, Notropis, Noturus, Percina, and Scaphirhynchus), five 

Families (Cyprinidae, Percidae, Fundulidae, Ictalurida, and Acipenseridae), five Orders (Cypriniformes, 

Perciformes, Cyprinodontiformes, Siluriformes, and Acipenseriformes) and one Class (Actinopterygii) 

Table III.D. 

 

Table IV.D.5. 
Fish Data taken from Table IV.D.1. by Common Name, Scientific Name,  

SMAC, GMAV, Class, Order and Family 

Common 

Name 

Scientific 

Name 

SMAC 

(ug/L) 

GMAV 

(ug/L) 

 

Class 
 

Order 

 

Family 

Walking 

catfish 

Clarias 

batrachus 

27,609 27,609 Actinopterygii Siluriformes Clariidae 

Black 

bullhead 

Ameiurus melas 20,000 20,000 Actinopterygii Siluriformes Ictaluridae 

Goldfish Carassius 

auratus 

16,700 16,700 Actinopterygii Cypriniformes Cyprinidae 

Channel 

catfish 

Ictalurus 

punctatus 

12,400 12,400 Actinopterygii Siluriformes Ictaluridae 

Green 

sunfish 

Lepomis 

cyanellus 

9,460 9,039 Actinopterygii Perciformes Centrarchidae 

Redear 

sunfish 

L. microlophus 11,200 - Actinopterygii Perciformes Centrarchidae 

Bluegill L. macrochirus 6,970 - Actinopterygii Perciformes Centrarchidae 

European 

chub 

Leuciscus 

cephalus 

8,656 8,656 Actinopterygii Cypriniformes Cyprinidae 

Fathead 

minnow 

Pimephales 

promelas 

8,012 8,012 Actinopterygii Cypriniformes Cyprinidae 

Largemouth 

bass 

Micropterus 

salmoides 

6,400 6,400 Actinopterygii Perciformes Centrarchidae 

Razorback 

sucker 

Xyrauchen 

texanus 

4,350 4,350 Actinopterygii Cypriniformes Catostomidae 

Common 

carp 

Cyprinus 

carpio 

4,153 4,153 Actinopterygii Cypriniformes Cyprinidae 

Gila 

topminnow 

Poeciliopsis 

occidentalis 

>3,000 >3,000 Actinopterygii Cyprinodontiformes Poeciliidae 

Nile tilapia Oreochromis 

niloticus 

2,930 2,930 Actinopterygii Perciformes Cichlidae 

Bonytail 

chub 

Gila elegans 2,655 2,655 Actinopterygii Cypriniformes Cyprinidae 

Black 

crappie 

Pomoxis 

nigromaculatus 

2,600 2,600 Actinopterygii Perciformes Centrarchidae 

Guppy Poecilia 

reticulata 

2,515 2,515 Actinopterygii Cyprinodontiformes Poeciliidae 

Yellow 

perch 

Perca 

flavescens 

2,480 2,480 Actinopterygii Perciformes Percidae 

Greenthroat 

darter 

Etheostoma 

lepidum 

2,140 2,079 Actinopterygii Perciformes Percidae 
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Table IV.D.5. 
Fish Data taken from Table IV.D.1. by Common Name, Scientific Name,  

SMAC, GMAV, Class, Order and Family 

Common 

Name 

Scientific 

Name 

SMAC 

(ug/L) 

GMAV 

(ug/L) 

 

Class 
 

Order 

 

Family 

Fountain 

darter 

E. fonticola 2,020 - Actinopterygii Perciformes Percidae 

Colorado 

pikeminno

w 

Ptychocheilus 

lucius 

2,005 2,005 Actinopterygii Cypriniformes Cyprinidae 

Apache 

trout 

Oncorhynchus 

apache 

1,540 1,810 Actinopterygii Salmoniformes Salmonidae 

Coho 

salmon 

O. kisutch 1,654 - Actinopterygii Salmoniformes Salmonidae 

Chinook 

salmon 

O. tshawytscha 2,690 - Actinopterygii Salmoniformes Salmonidae 

Cutthroat 

trout 

O. clarkii 3,300 - Actinopterygii Salmoniformes Salmonidae 

Rainbow 

trout 

O. mykiss 860 - Actinopterygii Salmoniformes Salmonidae 

Shortnosed 

sturgeon  

Acipenser 

brevirostrum 

1,810 1,810 Actinopterygii Acipenseriformes Acipenseridae 

Striped bass Morone 

saxatilis 

1,322 1,322 Actinopterygii Perciformes Moronidae 

Brook trout Salvelinus 

fontinalis 

1,629 1,269 Actinopterygii Salmoniformes Salmonidae 

Lake trout S. namaycush 988.1 - Actinopterygii Salmoniformes Salmonidae 

Atlantic 

salmon 

Salmo salar 1,129 889 Actinopterygii Salmoniformes Salmonidae 

Brown trout S. trutta 700 - Actinopterygii Salmoniformes Salmonidae 

 

Greenthroat darter (Etheostoma lepidum) and the fountain darter (E. fonticola) are the surrogates for the 

federally listed bluemask darter, slackwater darter, duskytail darter, Cumberland darter, and boulder darter 

because they shared the same Genus Etheostoma. The darter GMAV of 2,079 ug/L is 990 higher than the 

proposed CMC and CCC for carbaryl of 2.1 ug/L. 

 

Shortnosed sturgeon (Acipenser brevirostrum) is the surrogate for the federally listed pallid sturgeon 

because they share the same Genus Acipenser. The sturgeon GMAV of 1,810 ug/L is 862 times higher 

than the proposed CMC and CCC for carbaryl of 2.1 ug/L. 

 

European chub Leuciscus cephalus), Fathead minnow (Pimephales promelas), Common carp (Cyprinus 

carpio), Bonytail chub (Gila elegans), Colorado pikeminnow and (Ptychocheilus lucius) are the 

surrogates for the federally listed palezone shiner and blackside dace because they share the same Family 

Cyprinidae. The most sensitive surrogate species to carbaryl was the Colorado pikeminnow with a SMAC 

of 2,005 ug/L. This value is over 950 times higher than the proposed CMC and CCC for carbaryl of 2.1 

ug/L. 

  



 

Chapter IV.  Manner of Effect by Specific Action – D. Carbaryl  59 

Gila topminnow (Poeciliopsis occidentalis) and guppy (Poecilia reticulata) are the surrogates for the 

proposed endangered Barrens topminnow because they share the same Order Cyprinodontiformes. The 

guppy was the more sensitive of the two surrogates with a SMAC of 2,515 ug/L. This value is 1,190 times 

higher than the proposed CMC and CCC for carbaryl of 2.1 ug/L. 

 

 Yellow perch (Perca flavescens), greenthroat darter (Etheostoma lepidum) and fountain darter (E. 

fonticola) are the surrogates for the federally listed amber darter, goldline darter, Conasauga logperch and 

snail darter because they share the same Family Percidae. The most sensitive of these surrogates is the 

fountain darter with a SMAC of 2,020 ug/L. This value is 960 times higher than the proposed CMC and 

CCC for carbaryl of 2.1 ug/L. 

 

Black bullhead (Ameiurus melas) and channel catfish (Ictalurus punctatus) are the surrogates for the 

federally listed smoky madtom, chucky madtom, yellowfin madtom and pygmy madtom because they 

share the same Family Ictaluridae. The more sensitive of the two surrogates is the channel catfish with a 

SMAC of 12,400 ug/L. This value is 5,900 times higher than the proposed CMC and CCC for carbaryl of 

2.1 ug/L. 

 

Goldfish (Carassius auratus), European chub (Leuciscus cephalus), Fathead minnow (Pimephales 

promelas), Common carp (Cyprinus carpio), Bonytail chub (Gila elegans), and Colorado pikeminnow 

(Ptychocheilus lucius) are the surrogates for the federally listed Laurel dace, blue shiner, spotfin chub and 

slender chub. The most sensitive surrogate is the Colorado pikeminnow with a SMAC of 2,005 ug/L. This 

value is over 950 times higher than the proposed CMC and CCC for carbaryl of 2.1 ug/L. 

 

These federally listed and proposed listed fish species are primarily invertivores. Their diet is primarily 

aquatic insects with some snails, mussels, crustaceans and fish. Insects are the most sensitive organisms 

used in the development of the carbaryl CMC and CCC. The Plecoptera (stoneflies) were the most 

sensitive insects followed by the Ceriodaphnia, Daphnia then amphipods. The seventeen most sensitive 

species are the isopods, amphipods, mysids, daphnia, Ceriodaphnids then the stoneflies. The stoneflies 

(Plecoptera) had five of the top ten most sensitive SMACs ranging from 3.1 ug/Lto 9.2 ug/L. The median 

value for the stonefly data was a SMAC of 4.8 ug/L. This was followed by the Cladocerans that had five 

of the ten sensitive SMACs ranging from 6.0 ug/Lto 35.0 ug/L. The median value for the Cladocerans 

was 6.4 ug/L. The amphipods came next in sensitivity with SMACs from 10.1 ug/Lto 18.8. The most 

sensitive of all of the data used to develop the CMC and CCC was a stonefly Isogenus sp. that has a 

SMAC of 3.2 ug/L. This is 1.5 times higher than the proposed CMC and CCC carbaryl aquatic life 

criteria. The proposed carbaryl criteria will result in the aquatic insect population’s abundance or 

composition to remain unchanged. Additionally, there will be no change to the abundance or composition 

of the snail, mussel, crustacean and fish populations. This is based on the analysis above in the SNAILs, 

MUSSELS, CRUSTACEAN and FISH sections. So, there will be no change to the abundance or 

composition of the aquatic pray populations from the proposed Carbaryl CMC and CCC criteria. 

 

In conclusion, the proposed CMC and CCC for Carbaryl of 2.1 ug/L will have NO EFFECT on the 20 

federally listed and one proposed fish species. 
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BATS 

 

Corynorhinus (=Plecotus) townnsendii virginianus Virginia big-eared bat  E 

Myotis grisescens     gray bat   E 

Myotis septentrionalis     northern long-eared bat T 

Myotis sodalis      Indiana bat   E 

 

The proposed acute and chronic Carbaryl criteria is for the protection of aquatic life and not for terrestrial 

wildlife that may feed upon emerging aquatic macroinvertebrates with a flying adult insect. 

 

Eidels, et al., (2013) found chlorpyrifos and carbaryl in bat samples and was surprised because they 

considered these two chemicals to be short-lived and do not persist in the living body4. They also sited 

other authors who suggested that since ChE inhibitors do not tend to bioaccumulate in living tissue, that 

their presence is indicative of recent exposure prior to death. 

 

As discussed above in FISH section, there should be no adverse effects on the abundance and/or 

composition of aquatic invertebrates that have an aquatic larval stage. So, there should be no change to 

the abundance and/or composition of emerging flying insects that bats may feed upon. 

 

Therefore, the proposed acute and chronic carbaryl criteria will have NO EFFECT on federally listed bat 

species. 

 

 

BIRD 

 

Sterna antillarum least tern E 

The proposed acute carbaryl criteria is for the protection of aquatic life and not for terrestrial wildlife that 

may feed upon fish or aquatic invertebrates. 

 

Mitra et al., (2011) states that organophosphates and carbamates do not bioaccumulate in the food chains 

and are less persistent and that they have replaced the more persistent organochlorines5. 

 

The endangered least tern (Sterna antillarum) eats mainly small fishes, generally less than 9 cm in lengths, 

with interior populations depending almost entirely on cyprinids. However, they may also eat aquatic 

insects. There will be not any effect from the proposed acute and chronic carbaryl criterion on the 

abundance and/or composition of the least tern’s insect or fish food items (See above, FISH). 

 

Therefore, the proposed acute and chronic carbaryl criteria will have NO EFFECT on the least tern. 

 

  

                                                           
4 Eidels, R.R>, J.O. Whitaker, Jr., M.J. Lydy, and D.W. Sparks. 2013. Screening of Insecticides in Bats from Indiana. Proceedings 
of the Indiana Academy of Science 121(2):133-142, page 139 
5Anindita Mitra, Chandranath Chatterjee and Fatik B. Mandal, 2011. Synthetic Chemical Pesticides and Their Effects on Birds. 
Research Journal of Environmental Toxicology, 5: 81-96.  
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Pesticide Commercial Formulations Exposure to Egestion and Movement of Common Freshwater Snails, Physa 
acuta and Helisoma anceps Am. Midl. Nat.178(1): 97-111 2017 (atypical endpoints) 
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Kerby,J.L., and A. Sih      171517 Effects of Carbaryl on Species 
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Brown,D.R., B.W. Clark, L.V.T. Garner, and R.T. Di Giulio  171526 Zebrafish Cardiotoxicity: The Effects of 
CYP1A Inhibition and AHR2 Knockdown Following Exposure to Weak Aryl Hydrocarbon Receptor Agonists
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Guiloski,I.C., S.C. Rossi, C.A. Da Silva, and H.C.S. De Assis  171597 Insecticides Biomarker Responses on a 
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Troiano,A.T., K.A. King, C.E. Grue, J.M. Grassley, and C.J. Ekblad 171600 Brain Acetylcholinesterase Activity in 
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Carbaryl Insecticides Environ. Asia5(2): 16-21  2012 (atypical endpoint, atypical test organism) 
 
Padilla,S., D. Corum, B. Padnos, D.L. Hunter, A. Beam, K.A. Houck, N. Sipes, N. Kleinstreuer, T. Knudsen, D.J. Dix
 161191 Zebrafish Developmental Screening of the ToxCast Phase I Chemical Library Reprod. 
Toxicol.33(2): 174-187  2012 (chemical grade not reported, chemical purity not reported, chemical 
analysis not reported, chemical analysis unmeasured, 5-day EC10 – 6.00 mg/L, EC50 – 11.77 mg/L) 
 
Schock,E.N., W.C. Ford, K.J. Midgley, J.G. Fader, M.N. Giavasis, and M.L. McWhorter 171509 The Effects of 
Carbaryl on the Development of Zebrafish (Danio rerio) Embryos Zebrafish9(4): 169-178 2012 (chemical 
grade not reported, chemical purity not reported, chemical analysis unmeasured, atypical endpoints (number of 
cells 1-day post-fertilization, heart rate) 
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Mensah,P.K., G.E. Okuthe, and M. Onani   162695 Sublethal Effects of Carbaryl on 
Embryonic and Gonadal Developments of Zebrafish Danio rerio Afr. J. Aquat. Sci.37(3): 271-275 2012 (chemical 
grade not reported, chemical analysis unmeasured, LOEC Hatch 1.7 mg/L) 
 
Perez-Legaspi,I.A., J.L. Quintanar, and R. Rico-Martinez  171514 Comparing Toxicity Endpoints on Lecane 
quadridentata (Rotifera: Monogononta) Exposed to Two Anticholinesterases Pesticides Environ. Toxicol.27(9): 
518-525 2012 (chemical grade not reported, chemical analysis unmeasured, atypical species – rotifer, 
atypical endpoint – esterase EC50, EC50 – 2.22 mg/L pop. Growth rate, LC50 13.72 mg/L, LOEC Mortality 10 mg/L, 
2-5 days) 
 
Lu,Z., B. Zhao, J. Yang, and T.W. Snell    160585 Effects of Atrazine and Carbaryl on 
Growth and Reproduction of the Rotifer Brachionus calyciflorus Pallas J. Freshw. Ecol.27(4): 527-537 2012
 (chemical grade not reported, atypical organism rotifer, neonate <4 hours old, chemical analysis 
unmeasured, 6 doses, 60 – 2 days observed, LOEC mortality 0.06 mg/L) 
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Chapter IV. 

 

E. Manner in which EPA’s Approval of Chlorpyrifos CMC & CCC may affect the 

Federally Listed Species and their critical habitat 

 

E. 1. Adopted values of Chlorpyrifos– 

 
Tennessee has adopted the EPA’s 1986 Aquatic Life Ambient Water Quality Criteria Recommendations 

for Chlorpyrifos.  

 
 CMC µg/L CCC µg/L 

 

Chlorpyrifos 

 
0.083 

 
0.041 

 

The final acute criteria (Criterion Maximum Concentration – CMC) applies when the one-hour average 

concentration for chlorpyrifos does not exceed 0.083 ug/L. The final chronic criteria (Criterion 

Continuous Concentration – CCC) for chlorpyrifos is 0.041 ug/L for a four-day average concentration. 

 

The EPA published an Aquatic Life Ambient Water Quality document for chlorpyrifos in 19866. This 

document is referenced as EPA Chlorpyrifos 1986 in this biological evaluation. 

 

NOTE: EPA did an ECOTOX review on December 4, 2018, for chlorpyrifos and the newest reports were 

2018. We reviewed the documents from 2000 to 2018. The December 4, 2018 ECOTOX review for 

chlorpyrifos resulted in 4,811 rows of data. The results were downloaded into an excel spreadsheet. Only 

the 1-day LC50s were used for invertebrates and 4-day LC50s were used for vertebrates (fish and frogs) 

developing a Final Acute Value. Only the 20+-day LC50 or EC50 data were used for chronic fish data. 

 

 

E. 2.a. Chlorpyrifos acute (CMC) aquatic life criterion of 0.083 µg/L on Snail, 

Clams/Mussels, Crustaceans/Crayfish, Fish, Bats and Birds 
 

Final Acute Criteria (CMC) applies when the one-hour average concentration for chlorpyrifos does not 

exceed 0.083 µg/L. 
 

Table IV.E.1. 
Data taken from Table 1. Acute Toxicity of Chlorpyrifos to Aquatic Animals 

(Freshwater Species) pages 18-19, EPA Chlorpyrifos 1986 

Scientific 

Name 

Common 

Name 

LC50 or 

EC50 

(ug/L) 

Species 

Mean Acute 

Value (ug/L) 

Genus Mean 

Acute Value 

(ug/L) 

Genus 

Aplexa 

hypnorum 

Snail (adult) >806 >806 >806 Aplexa 

Carassius 

auratus 

Goldfish >806 >806 >806 Carassius 

                                                           
6 EPA’s Aquatic Life Ambient Water Quality Criteria for Chlorpyrifos (EPA 440/5-88-005), September 1986. USEPA, OW, 
Regulations and Standards Criteria and Standards Division, Washington, D.C. 70 pages. 
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Table IV.E.1. 
Data taken from Table 1. Acute Toxicity of Chlorpyrifos to Aquatic Animals 

(Freshwater Species) pages 18-19, EPA Chlorpyrifos 1986 

Scientific 

Name 

Common 

Name 

LC50 or 

EC50 

(ug/L) 

Species 

Mean Acute 

Value (ug/L) 

Genus Mean 

Acute Value 

(ug/L) 

Genus 

Ictalurus 

punctatus 

Channel 

catfish 

806.00 806.00 806.00 Ictalurus 

Pimephales 

promelas 

Fathead 

minnow 

542.00 331.70 331.70 Pimephales 

Ictalurus 

punctatus 

Channel 

catfish 

280.00 
   

Pimephales 

promelas 

Fathead 

minnow 

203.00 
   

Pimephales 

promelas 

Fathead 

minnow 

170.00 
   

Salvelinus 

namaycush 

Lake trout 98.00 98.00 98.00 Salvelinus 

Salmo clarkii Cutthroat 

trout 

18.00 18.00 13.24 Oncorhynchus 

Pteronarcys 

Californica 

Stonefly 10.00 10.00 5.19 Pteronarcys 

Lepomis 

macrochirus 

Bluegill 10.00 10.00 10.00 Lepomis 

Salmo gairdner Rainbow trout 9.00 8.49 
 

Oncorhynchus 

Salmo gairdner Rainbow trout 8.00 
   

Salmo gairdner Rainbow trout 7.10 
   

Faxonius 

Immunis 

Crayfish 6.00 6.00 6.00 Faxonius 

Lepomis 

macrochirus 

Bluegill 2.40 
   

Neoplea striola Pygmy 

backswimmer 

1.56 1.56 1.56 Neoplea 

Neoplea striola Pygmy 

backswimmer 

1.22 
   

Peltodytes sp. Crawling 

water beetle 

0.80 0.80 0.80 Peltodytes 

Leptoceridae 

sp. 

Tricopteran 0.77 0.77 0.77 
 

Claassenia 

sabulosa 

Stonefly 0.57 0.57 0.57 Claassenia 

Pteronarcella 

badia 

Stonefly 0.38 0.38 
 

Pteronarcella 

Gammarus 

fasclatus 

Amphipod 0.32 0.32 0.22 Gammarus 

Gammarus 

pseudolimnaeus 

Amphipod 0.11 0.11 
 

Gammarus 
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SNAILS 

 

Athearnia anthonyi  Anthony's riversnail  E 

Pyrgulopsis ogmorhaphe royal marstonia (snail ) E 

 

The criteria used data from adult snails (Aplexa hypnorum) that had an LC50 or EC50 of >806 ug/L of 

chlorpyrifos. These two snails share the same Class Gastrododa with this Aplexa snail. The snail value of 

806 ug/L is 9,711 times higher than the acute chlorpyrifos criteria of 0.083 ug/L. 

 

Therefore, this acute chlorpyrifos criterion will have NO EFFECT on these endangered snails. 

 

 

CLAMS/MUSSELS 

 

Forty nine (49) federally listed as threatened and endangered mussels (See Chapter III. Table III.A) 

 

The closest taxonomic test organism to the Federally listed mussels is the Aplexa snail (Aplexa 

hypnorum). These organisms share the same Phylum Mollusca. The snail value of >806 ug/L LC50 or 

EC50 for chlorpyrifos is 9,711 times higher than the acute chlorpyrifos criteria of 0.083 ug/L. 

 

These mussels use fish as host organisms for an early life stage. The most sensitive fish species found in 

the data used to develop the chlorpyrifos acute criteria of 0.083 ug/L was bluegill (Lepomis macrochirus) 

that had a species mean acute value (SMAV) of 6.2 ug/L. This SMAV is almost 75 times higher than the 

acute criteria. The other six fish species that had SMAVs from 13.24  to >806 ug/L. These data suggest 

that there will be no adverse effect on the abundance and/or composition of fish species that may be used 

for the glochidial life stage. 

 

Because of the large gap between the acute criteria and the sensitivity of snails and the protection to fish 

hosts, the acute chlorpyrifos criteria will have NO EFFECT on the federally listed mussels. 

 

 

CRUSTACEANS/CRAYFISH 

 
Faxonius shoupi Nashville crayfish E 

 

There was crayfish data for chlorpyrifos in the criteria development. The crayfish (Faxonius immunis) had 

a SMAV of 6.0 ug/L. This SMAV is 72 times higher than the acute criteria of 0.083 ug/L for chlorpyrifos.  

In the ECOTOX data, there was data for a Procambarus sp. of crayfish7. Rubach et al., reported an EC50 

that immobilized adults at 40.6 ug/L and juveniles at 3.59 ug/L. These values were 489 to 43 times higher 

than the proposed acute chlorpyrifos criteria of 0.083 ug/L.  

 

These data support a determination that the acute chlorpyrifos criterion will NOT EFECT the Nashville 

crayfish. 

 

 

 

                                                           
7 Rubach,M.N., S.J.H. Crum, and P.J. Van den Brink.2011. Variability in the Dynamics of Mortality and Immobility Responses of 
Freshwater Arthropods Exposed to Chlorpyrifos. Arch. Environ. Contam. Toxicol.60(4): 708-721. 
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FISH 

 
Scaphirhynchus albus  pallid sturgeon   E 

Chrosomus saylori  Laurel dace   E 

Cyprinella caerulea  blue shiner   T 

Erimonax monachus  spotfin chub   T 

Erimystax cahni  slender chub   T 

Notropis albizonatus  palezone shiner  E 

Phoxinus cumberlandensis blackside dace   T 

Fundulus julisia  Barrens topminnow  PE 

Noturus baileyi  smoky madtom  E 

Noturus crypticus  chucky madtom  E 

Noturus flavipinnis  yellowfin madtom  T 

Noturus stanauli  pygmy madtom  E 

Etheostoma akatulo  bluemask darter  E 

Etheostoma boschungi slackwater darter  T 

Etheostoma percnurum duskytail darter  E 

Etheostoma susanae  Cumberland darter  E 

Etheostoma wapiti  boulder darter   E 

Percina antesella  amber darter   E 

Percina aurolineata  goldline darter   T 

Percina jenkinsi  Conasauga logperch  E 

Percina tanasi   snail darter   T 

 

The 20 endangered and threatened and one proposed endangered fish listed in Chapter III. Table III.D 

represent nine Genus (Chrosomus, Cyprinella, Erimonax, Etheostoma, Fundulus, Notropis, Noturus, 

Percina, and Scaphirhynchus), five Families (Cyprinidae, Percidae, Fundulidae, Ictalurida, and 

Acipenseridae), five Orders (Cypriniformes, Perciformes, Cyprinodontiformes, Siluriformes, and 

Acipenseriformes) and one Class (Actinopterygii). 
 

Table IV.E.2. 
Fish Data taken from Table 1. Acute Toxicity of Chlorpyrifos to Aquatic Animals (Freshwater 

Species) with taxonomy to Order, EPA Chlorpyrifos, pages 18-19 

Scientific 

Name 

Common 

Name 

LC50 

or 

EC50 

(ug/L) 

Species 

Mean 

Acute 

Value 

(ug/L) 

Genus 

Mean 

Acute 

Value 

(ug/L) 

Genus Family Order 

Carassius 
auratus 

Goldfish >806 >806 >806 Carassius Cyprinidae Cypriniformes 

Ictalurus 
punctatus 

Channel 
catfish 

806 806 806 Ictalurus Ictaluridae Siluriformes 

Pimephales 
promelas 

Fathead 
minnow 

542 331.7 331.7 Pimephales Cyprinidae Cypriniformes 

Ictalurus 
punctatus 

Channel 
catfish 

280 
     

Pimephales 
promelas 

Fathead 
minnow 

203 
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Table IV.E.2. 
Fish Data taken from Table 1. Acute Toxicity of Chlorpyrifos to Aquatic Animals (Freshwater 

Species) with taxonomy to Order, EPA Chlorpyrifos, pages 18-19 

Scientific 

Name 

Common 

Name 

LC50 

or 

EC50 

(ug/L) 

Species 

Mean 

Acute 

Value 

(ug/L) 

Genus 

Mean 

Acute 

Value 

(ug/L) 

Genus Family Order 

Pimephales 
promelas 

Fathead 
minnow 

170 
     

Salvelinus 
namaycush 

Lake trout 98 98 98 Salvelinus Salmonidae Salmoniformes 

Salmo clarkii Cutthroat 
trout 

18 18 13.2 Oncorhynchus Salmonidae Salmoniformes 

Lepomis 
macrochirus 

Bluegill 10 10 10 Lepomis Centrarchidae Perciformes 

Salmo gairdner Rainbow 
trout 

9 8.5 8.5 Oncorhynchus Salmonidae Salmoniformes 

Salmo gairdner Rainbow 
trout 

8 
     

Salmo gairdner Rainbow 
trout 

7.1 
     

Lepomis 
macrochirus 

Bluegill 2.4 
     

 

Fathead minnow (Pimephales promelas) and goldfish (Carassius auratus) are the surrogates for the 

federally listed Laurel dace, blue shiner, spotfin chub, slender chub, palezone shiner and blackside dace 

because they share the same Family Cyprinidae. The genus mean acute value (GMAV) for the fathead 

minnow is 331.7 ug/L and for the goldfish is >806 ug/L. These GMAVs are almost 4,000 and 9,700 times 

larger than the proposed acute chlorpyrifos criteria of 0.083 ug/L. This acute criterion will have no effect 

on the Laurel dace, blue shiner, spotfin chub, slender chub, palezone shiner and blackside dace. 

 

The channel catfish (Ictalurus punctatus) is the surrogate for the federally listed smoky madtom, chucky 

madtom, yellowfin madtom and pygmy madtom because they share the same Family Ictaluridae. The 

GMAV for the channel catfish is 806 ug/L. This is 9,700 times larger than the proposed acute chlorpyrifos 

criteria of 0.083 ug/L. This acute chlorpyrifos criterion will have no effect on the federally listed smoky 

madtom, chucky madtom, yellowfin madtom and pygmy madtom. 

 

For the other federally listed threatened and endangered fish species the bluegill and rainbow trout are the 

surrogates as they share the same Class Teleostei. The most sensitive bluegill data point was 2.4 ug/L and 

the most sensitive rainbow trout data point was 7.1 ug/L. These data were 29 and 85 times higher than the 

proposed acute chlorpyrifos criteria of 0.083 ug/L. 

 

These federally listed and proposed endangered fish are primarily invertevores. There diet consists 

primarily of aquatic insects, snails, mussels, crustaceans and some fish. The analysis above stated above 

in the SNAIL, MUSSEL, and CRUSTACEAN sections the proposed acute chlorpyrifos criteria will have 

no effect on these food item’s abundance and/or composition. Chlorpyrifos is an insecticide for food crops 

so it is reasonable to expect some adverse effects on aquatic insects. However, the most sensitive 

invertebrates used in the development of the chlorpyrifos acute criteria were amphipods (Gammarus sp.), 
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stoneflies (Plecoptera) and Tricoptera (Leptoceridae). The GMAV for Gammarus was 0.22 ug/L, 

stoneflies 0.57 ug/L, and Tricoptera 0.77 ug/L. These values are 2.6, 6.9 and 9.3 times higher than the 

acute chlorpyrifos criteria of 0.083 ug/L. So, the abundance and/or composition of aquatic intertebrates 

that the federally listed and proposed endangered fish may feed upon should not change. 

 

In conclusion, the proposed acute chlorpyrifos criteria will have NO EFFECT on the federally listed 

threatened and endangered and proposed endangered fish species. 

 

 

BATS 

 
Corynorhinus (=Plecotus) townnsendii virginianus Virginia big-eared bat  E 

Myotis grisescens     gray bat   E 

Myotis septentrionalis     northern long-eared bat T 

 

The proposed acute chlorpyrifos criterion only applies to aquatic life and is not intended to address 

chlorpyrifos toxicology to aquatic-dependent wildlife such as aquatic-dependent birds including the four 

endangered and threatened bats associated with this biological evaluation. 

 

Anne Secord, et al., reported finding chlorpyrifos in bats and referenced a second study by Sparks 

(2006)8,9. Secord stated they did not detect organophosphates and that this may indicate no significant 

exposure to these compounds or no significant retention in bat tissues. Additionally, Eidels, et al., (2013) 

found chlorpyrifos and carbaryl in bat samples and was surprised because they considered these two 

chemicals to be short-lived and do not persist in the living body10. They also sited other authors who 

suggested that since ChE inhibitors do not tend to bioaccumulate in living tissue, that their presence is 

indicative of recent exposure prior to death. 

 

All four bats may feed on flying insects that emerge from and found around ponds, lakes and/or 

reservoirs. As discussed above in FISH section, there will be no adverse effects on the abundance and/or 

composition of aquatic invertebrates that have an aquatic larval stage. So, there should be no change to 

the abundance and/or composition of emerging flying insects that bats may feed upon. 

 

Therefore, the proposed acute chlorpyrifos criteria will have NO EFFECT on the federeally listed bats. 

 

  

                                                           
8 Secord, A.L., A. Major, K. Patnode and D.W. Sparks. 2015. Evaluation of the Potential Role of Environmental Contaminants in 
Significant Bat Mortality in Conjunction with White-nose Syndrome in the Northeastern United States. U.S.F.W.S. N.Y, N.Y, 
page 27.  
9 Sparks, DW. 2006. Organophosphate insecticide residues in bats from Indiana. USFWS Report, 620 S. Walker Street, 
Bloomington, Indiana. 
10 Eidels, R.R>, J.O. Whitaker, Jr., M.J. Lydy, and D.W. Sparks. 2013. Screening of Insecticides in Bats from Indiana. Proceedings 
of the Indiana Academy of Science 121(2):133-142, page 139 
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BIRD 
 

Sterna antillarum least tern E 

 

The proposed acute chlorpyrifos criterion only applies to aquatic life and is not intended to address 

chlorpyrifos toxicology to aquatic-dependent wildlife such as aquatic-dependent birds including the least 

tern. 

 

Mitra et al., (2011) states that organophosphates and carbamates do not bioaccumulate in the food chains 

and are less persistent and that they have replaced the more persistent organochlorines11. 

 

The endangered least tern (Sterna antillarum) eats mainly small fishes, generally less than 9 cm in lengths, 

with interior populations depending almost entirely on cyprinids. However, they may also eat aquatic 

insects. There will be not any effect from the proposed acute chlorpyrifos criterion on the abundance 

and/or composition of the least tern’s insect or fish food items (See above, FISH). 

 

Therefore, the proposed acute chlorpyrifos criteria will have NO EFFECT on the least tern. 

 

 

E. 2.b. Chlorpyrifos chronic (CCC) aquatic life criterion of 0.041 µg/L on Snail, 

Clams/Mussels, Crustaceans/Crayfish, Fish, Bats and Birds 

 
The final chronic criteria (CCC) for chlorpyrifos of 0.014 µg/L is a four-day average concentration. 

 

SNAILS 

 

Athearnia anthonyi  Anthony's riversnail  E 

Pyrgulopsis ogmorhaphe royal marstonia (snail ) E 

 

The criteria used data from adult snails (Aplexa hypnorum) that had an LC50 or EC50 of >806 ug/L of 

chlorpyrifos. These two snails share the same Class Gastrododa with this Aplexa snail. The snail value of 

806 ug/L is 19,658 times higher than the chronic chlorpyrifos criteria of 0.041 ug/L. 

 

This chronic criterion will have NO EFFECT on these endangered snails. 

 

 

CLAMS/MUSSELS 

 

Forty-nine (49) federally listed as threatened and endangered mussels (See Chapter III. Table III.A) 

The closest taxonomic test organism to the Unionid mussels was the Aplexa snail (Aplexa hypnorum). 

These organisms share the same Phylum Mollusca. The snail value of >806 ug/L LC50 or EC50 for 

chlorpyrifos is 19,658 times higher than the chronic chlorpyrifos criteria of 0.041 ug/L 

 

These mussels have a parasitic glochidial life stage that requires fish has hosts. The only chronic toxicity 

of chlorpyrifos to aquatic freshwater animals was the fathead minnow (Pimephales promelas). The 

fathead minnow data included early life-cycle and partial life cycle studies. The results ran from <0.12 

                                                           
11 Anindita Mitra, Chandranath Chatterjee and Fatik B. Mandal, 2011. Synthetic Chemical Pesticides and Their Effects on 
Birds. Research Journal of Environmental Toxicology, 5: 81-96. 
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ug/L to 3.25 ug/L chronic values with a species geometric mean value of 1.9 ug/L. This value was 46 

times higher than the chronic chlorpyrifos criteria of 0.041 ug/L. 

 

From the ECOTOX chlorpyrifos data search chronic tests on fish included a 28-day LC50 mortality on 

Crimson-Spotted Rainbowfish (Melanotaenia fluviatilis) with a value of 45 ug/L12. This species mean 

chronic value was 1,098 times higher than the chronic chlorpyrifos criteria of 0.041 ug/L. These data 

support a determination that there will be no change on the abundance and/or composition if fish species 

from the proposed chlorpyrifos chronic criterion. 

 

Because of the large gap between the chronic criteria and the sensitivity of snails and no change to host 

fish abundance and/or composition, the chronic criteria will have NO EFFECT on the freshwater 

mussels. 

 

 

CRUSTACEANS/CRAYFISH 

 
Faxonius shoupi Nashville crayfish E 

 

There was crayfish data for chlorpyrifos in the criteria development. The crayfish (Faxonius immunis) had 

a SMAV of 6.0 ug/L. This SMAV is 144 times higher than the chronic criteria of 0.041 ug/L for 

chlorpyrifos. 

 

In the ECOTOX data, there was data for a Procambarus sp. of crayfish. Rubach et al., reported an EC50 

that immobilized adults at 40.6 ug/L and juveniles at 3.59 ug/L. These values were 978 to 86 times higher 

than the proposed chronic chlorpyrifos criteria of 0.041 ug/L.  

 

These data support a determination that the chronic chlorpyrifos criteria will have NO EFFECT on the 

Nashville crayfish. 

 

 

FISH 

 
Scaphirhynchus albus  pallid sturgeon   E 

Chrosomus saylori  Laurel dace   E 

Cyprinella caerulea  blue shiner   T 

Erimonax monachus  spotfin chub   T 

Erimystax cahni  slender chub   T 

Notropis albizonatus  palezone shiner  E 

Phoxinus cumberlandensis blackside dace   T 

Fundulus julisia  Barrens topminnow  PE 

Noturus baileyi  smoky madtom  E 

Noturus crypticus  chucky madtom  E 

Noturus flavipinnis  yellowfin madtom  T 

Noturus stanauli  pygmy madtom  E 

Etheostoma akatulo  bluemask darter  E 

                                                           
12 Kumar,A., R. Correll, S. Grocke, and C. Bajet.2010. Toxicity of Selected Pesticides to Freshwater Shrimp, Paratya 
australiensis (Decapoda: Atyidae): Use of Time Series Acute Toxicity Data to Predict Chronic Lethality. Ecotoxicol. Environ. 
Saf.73(3): 360-369. 
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Etheostoma boschungi slackwater darter  T 

Etheostoma percnurum duskytail darter  E 

Etheostoma susanae  Cumberland darter  E 

Etheostoma wapiti  boulder darter   E 

Percina antesella  amber darter   E 

Percina aurolineata  goldline darter   T 

Percina jenkinsi  Conasauga logperch  E 

Percina tanasi   snail darter   T 

 

Fathead minnow (Pimephales promelas) and goldfish (Carassius auratus) are the surrogates for the 

federally listed Laurel dace, blue shiner, spotfin chub, slender chub, palezone shiner and blackside dace 

because they share the same Family Cyprinidae. The genus mean acute value (GMAV) for the fathead 

minnow is 331.7 ug/L and for the goldfish is >806 ug/L. These GMAVs are almost 8,090 and 19,658 

times larger than the proposed chronic chlorpyrifos criteria of 0.041 ug/L. This chronic criterion will have  

no effect on the palezone shiner and blackside dace. 

 

The channel catfish (Ictalurus punctatus) is the surrogate for the federally listed smoky madtom, chucky 

madtom, yellowfin madtom and pygmy madtom because they share the same Family Ictaluridae. The 

GMAV for the channel catfish is 806 ug/L. This is 19,658 times larger than the proposed chronic 

chlorpyrifos criteria of 0.041 ug/L. This chronic criterion will have no effect on the federally listed smoky 

madtom, chucky madtom, yellowfin madtom and pygmy madtom. 

 

For the other federally listed threatened and endangered fish species the bluegill and rainbow trout are the 

surrogates as they share the same Class Teleostei. The most sensitive bluegill data point was 2.4 ug/L and 

the most sensitive rainbow trout data point was 7.1 ug/L. These data were 58 and 173 times higher than 

the proposed chronic chlorpyrifos criteria of 0.041 ug/L.  

 

The only chronic toxicity of chlorpyrifos in the guidance document for aquatic freshwater animals was the 

fathead minnow (Pimephales promelas). The fathead minnow data included early life-cycle and partial 

life cycle studies. The results ran from <0.12 ug/L to 3.25 ug/L chronic values with a species geometric 

mean value of 1.9 ug/L. This value was 46 times higher than the chronic chlorpyrifos criteria of 0.041 

ug/L. 

 

From the ECOTOX chlorpyrifos data search chronic tests on fish included a 28-day LC50 mortality on 

Crimson-Spotted Rainbowfish (Melanotaenia fluviatilis) with a value of 45 ug/L. This species mean 

chronic value was 1,098 times higher than the chronic chlorpyrifos criteria of 0.041 ug/L. 

 

These federally listed and proposed endangered fish are primarily invertevores. There diet consists 

primarily of aquatic insects, snails, mussels, crustaceans and some fish. The analysis above stated above 

in the SNAIL, MUSSEL, and CRUSTACEAN sections the proposed acute chlorpyrifos criteria will have 

no effect on these food item’s abundance and/or composition. Chlorpyrifos is an insecticide for food crops 

so it is reasonable to expect some adverse effects on aquatic insects. However, the most sensitive 

invertebrates used in the development of the chlorpyrifos acute criteria were amphipods (Gammarus sp.), 

stoneflies (Plecoptera) and Tricoptera (Leptoceridae). The GMAV for Gammarus was 0.22 ug/L, 

stoneflies 0.57 ug/L, and Tricoptera 0.77 ug/L. These values are 5.2, 13.8 and 18.6 times higher than the 

chronic chlorpyrifos criteria of 0.041 ug/L. This data supports a determination that the proposed chronic 

chlorpyrifos criteria should no change the abundance and/or composition of aquatic insect populations. 

 

In conclusion, the proposed chronic chlorpyrifos criteria will have NO EFFECT on the 20 federally 

listed threatened and endangered and the one proposed endangered fish species.  
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BATS 
 

Corynorhinus (=Plecotus) townnsendii virginianus Virginia big-eared bat  E 

Myotis grisescens     gray bat   E 

Myotis septentrionalis     northern long-eared bat T 

Myotis sodalis      Indiana bat   E 

 

Please see the discussion above in the acute chlorpyrifos criteria Bats section. 

 

The proposed chronic chlorpyrifos criterion only applies to aquatic life and is not intended to address 

chlorpyrifos toxicology to aquatic-dependent wildlife such as aquatic-dependent birds including the four 

endangered and threatened bats associated with this biological evaluation. 

 

The most sensitive invertebrates used in the development of the chlorpyrifos acute criteria were 

amphipods (Gammarus sp.), stoneflies (Plecoptera) and Tricoptera (Leptoceridae). The GMAV for 

Gammarus was 0.22 ug/L, stoneflies 0.57 ug/L, and Tricoptera 0.77 ug/L. These values are 5.2, 13.8 and 

18.6 times higher than the chronic chlorpyrifos criteria of 0.041 ug/L. 

 

The proposed chronic chlorpyrifos criteria MAY AFFECT, NOT LIKELY TO ADVERSELY 

AFFECT the abundance and/or composition of aquatic larvae that emerge as flying insects which the 

federally listed bats feed upon. 

 

 

BIRD 
 

Sterna antillarum least tern E 

 

The proposed chronic chlorpyrifos criterion only applies to aquatic life and is not intended to address 

chlorpyrifos toxicology to aquatic-dependent wildlife such as aquatic-dependent birds including the least 

tern. 

 

Mitra et al., (2011) states that organophosphates and carbamates do not bioaccumulate in the food chains 

and are less persistent and that they have replaced the more persistent organochlorines13. 

 

The endangered least tern (Sterna antillarum) eats mainly small fishes, generally less than 9 cm in lengths, 

with interior populations depending almost entirely on cyprinids. However, they may also eat aquatic 

insects. There will be no effect on the abundance and/or composition to fish (See FISH above). The most 

sensitive invertebrates used in the development of the chlorpyrifos acute criterion were amphipods 

(Gammarus sp.), stoneflies (Plecoptera) and Tricoptera (Leptoceridae). The GMAV for Gammarus was 

0.22 ug/L, stoneflies 0.57 ug/L, and Tricoptera 0.77 ug/L. These values are 5.2, 13.8, and 18.6 times 

higher than the chronic chlorpyrifos criteria of 0.041 ug/L. 

 

The proposed chronic chlorpyrifos criteria MAY AFFECT, NOT LIKELY TO ADVERSELY 

AFFECT the abundance and/or composition of aquatic invertebrates on which the least tern feed upon. 

 

 

                                                           
13 Anindita Mitra, Chandranath Chatterjee and Fatik B. Mandal, 2011. Synthetic Chemical Pesticides and Their Effects on 
Birds. Research Journal of Environmental Toxicology, 5: 81-96. 
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Chapter IV. Manner of Effect by Specific Action 

 
F. Manner in which EPA’s Approval of Diazinon CMC & CCC may affect the 

Federally Listed Species and their critical habitat 

 

 

F. 1. Adopted values of Diazinon - 
 

Tennessee is revising the following values for diazinon to match the EPA’s 2005 Aquatic Life Ambient 

Water Quality Crtieria Recommendations. 

 

 

 

 
 

 

 

The final acute (Criterion Maximum Concentration – CMC) and chronic (Criterion Continuous 

Concentration – CCC) criteria for diazinon is 0.17 ug/L. Freshwater aquatic organisms and their uses 

should not be affected unacceptably if the one-hour average concentration does not exceed 0.17 μg/L 

more than once every three years on the average and if the four-day average concentration of diazinon 

does not exceed 0.17 μg/L more than once every three years on the average. 

 

The EPA published an Aquatic Life Ambient Water Quality document for diazinon in 200514. This 

document is referenced as EPA Diazinon 2005 in this biological evaluation. 

 

NOTE: We did an ECOTOX review on December 4, 2018, for diazinon and the newest reports were 

2015. We reviewed the documents from 2005 to 2015. The December 4, 2018 ECOTOX review for 

diazinon resulted in 62 rows of data. The results were downloaded into an excel spreadsheet. The diazinon 

dataset included acute EC50s for mortality and LC50s for invertebrates and LC50s for vertebrates (fish 

and frogs). 

 

 

F. 2. Final Acute (CMC) and Chronic (CCC) Diazinon criterion value of 0.017 ug/L 

on Tennessee Aquatic and Aquatic Dependent Federally Listed Species. 

 

Table IV.F.1. 
Data taken from Table 1. Acute Toxicity of Diazinon to Aquatic Animals.  

Freshwater Species with Taxonomy. EPA Diazinon 2005, pages 33-38 

 

 

Scientific Name 

 

 

Common Name 

Species Mean 

Acute Value 

(ug/L) 

 

 

Family 

 

 

Order 

Rana clamitans Green frog >50 
  

                                                           
14 U.S. EPA.2005. Aquatic Life Ambient Water Quality Criteria for Diazinon (EPA-822-R-05-006). USEPA, OW, Office of Science 
and Technology, Washington, D.C. 

 

Parameter 

Revision Redline 

CMC µg/L CCC µg/L 

 

Diazinon 

 
0.1  0.17 

 
0.1  0.17 
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Table IV.F.1. 
Data taken from Table 1. Acute Toxicity of Diazinon to Aquatic Animals.  

Freshwater Species with Taxonomy. EPA Diazinon 2005, pages 33-38 

 

 

Scientific Name 

 

 

Common Name 

Species Mean 

Acute Value 

(ug/L) 

 

 

Family 

 

 

Order 

Lumbriculus variegates Oligochaete 

worm 

784,100 Lumbriculidae Lumbriculida 

Dugesia tigrina Planaria 11640 Planariidae Tricladida 

Gillia altilis Snail 11000 Lithoglyphidae Hypsogastropoda 

Carassius auratus Goldfish 9,000 Cyprinidae Cypriniformes 

Danio rerio Zebrafish 8,000 Cyprinidae Cypriniformes 

Pimephales promelas Fathead minnow 7,804 Cyprinidae Cypriniformes 

Pomacea paludosa Apple snail 3,198 Ampullariidae Architaenioglossa 

Oncorhynchus clarki Cutthroat trout 2,166 Salmonidae Salmoniformes 

Jordanella floridae Flagfish 1,643 Cyprinodontidae Cyprinodontiformes 

Poecilia reticulata Guppy 800 Poeciliidae Cyprinodontiformes 

Salvelinus fontinalis Brook trout 723 Salmonidae Salmoniformes 

Salvelinus namaycush Lake trout 602 Salmonidae Salmoniformes 

Lepomis macrochirus Bluegill 459.6 Centratchidae Perciformes 

Oncorhynchus mykiss Rainbow trout 425.8 Salmonidae Salmoniformes 

Pteronarcys californica Stonefly 25 Pteronarcyidae Plecoptera 

Gammarus 

pseudolimnaeus 

Amphipod 16.82 Gammaridae Amphipoda 

Chironomus tentans Midge 10.7 Chironomidae Diptera 

Hyalella azteca Amphipod 6.51 Hyalellidae Amphipoda 

Gammarus fasciatus Amphipod 2.04 Gammaridae Amphipoda 

Simocephalus 

surrulatus 

Cladoceran 1.587 Daphniidae Cladocera 

Daphnia magna Cladoceran 1.048 Daphniidae Cladocera 

Daphnia pulex Cladoceran 0.7764 Daphniidae Cladocera 

Ceriodaphnia dubia Cladoceran 0.3773 Daphniidae Cladocera 

 

 

Table IV.F.2. 
Data taken from Table 2. Chronic Toxicity of Diazinon to Aquatic Animals.  

Freshwater Species with Taxonomy. EPA Diazinon 2005, page 40 

Scientific Name Common Name Chronic 

Value 

(ug/L) 

Family Order 

Ceriodaphnia dubia Cladoceran 0.3382 Daphniidae Cladocera 

Salvelinus fontinalis Brook trout <0.8 Salmonidae Salmoniformes 

Pimephales promelas Fathead minnow 24.97 Cyprinidae Cypriniformes 

Pimephales promelas Fathead minnow 67.08 Cyprinidae Cypriniformes 

Jordanella floridae Flagfish 68.93 Cyprinodontidae Cyprinodontiformes 
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Species Scientific 

Name 

Species Common 

Name 

Species 

Acute 

Value 

(ug/L) 

Family Order 

Rhinella arenarum Argentine Toad 27200 Bufonidae Anura 

Rhinella arenarum Argentine Toad 17800 Bufonidae Anura 

Barbus grypus Shirbout 13183 Cyprinidae Cypriniformes 

Lampetra 

tridentata 

Pacific Lamprey 8900 Petromyzontidae Petromyzontiformes 

Rhinella arenarum Argentine Toad 8000 Bufonidae Anura 

Rana boylii Foothill Yellow-

Legged Frog 

7488 Ranidae Anura 

Silurus glanis Wels, European 

Catfish 

4142 Siluridae Siluriformes 

Pseudacris regilla Pacific Chorus Frog 3434 Hylinae Anura 

Oncorhynchus 

mykiss 

Rainbow Trout 3250 Salmonidae Salmoniformes 

Rana boylii Foothill Yellow-

Legged Frog 

1715 Ranidae Anura 

Culex pipiens ssp. 

quinquefasciata 

Mosquito 140 Culicidae Diptera 

Culex pipiens ssp. 

quinquefasciata 

Mosquito 83 Culicidae Diptera 

Gammarus pulex Scud 47 Gammaridae Amphipoda 

Gammarus pulex Scud 26 Gammaridae Amphipoda 

Gammarus pulex Scud 26 Gammaridae Amphipoda 

Gammarus pulex Scud 4 Gammaridae Amphipoda 

Gammarus pulex Scud 4 Gammaridae Amphipoda 

 

 

SNAILS 

 

Athearnia anthonyi  Anthony's riversnail  E 

Pyrgulopsis ogmorhaphe royal marstonia (snail ) E 

 

The development of the diazinon criteria used data from two snails, Gillia altilis and the apple snail 

(Pomacea paludosa), please see Table IV.F.1. above. Taxonomically, these two snails are surrogates for 

the federally listed snails as they all share the same Class Gastropoda. These two aquatic snail surrogates 

had diazinon species mean acute values (SMAV) of 11,000 ug/L and 3,198 ug/L, respectfully. The 

Table IV.F.3. 
ECOTOX Diazinon Acute Data for years 2005-2018 

 run December 4, 2018 with Taxonomy 
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SMAVs for these two snails are 64,705 and 18,812 times higher than the acute and chronic diazinon 

criteria of 0.17 ug/L.  

 

This data supports a determination that the acute and chronic diazinon criteria of 0.17 ug/L will have NO 

EFFECT on the federally listed snails. 

 

 

CLAMS/MUSSELS 

 

Forty-nine (49) federally listed as threatened and endangered mussels (See Chapter III. Table III.A.). 

The development of the diazinon criteria used data from two snails, Gillia altilis and the apple snail 

(Pomacea paludosa), please see Table IV.F.1., above. Taxonomically, these two snails are surrogates for 

the federally listed mussels as they all share the same Phylum Mollusca. These two aquatic snail 

surrogates had diazinon species mean acute values (SMAV) of 11,000 ug/L and 3,198 ug/L, respectfully. 

The SMAVs for these two snails are 64,705 and 18,812 times higher than the acute and chronic diazinon 

criteria of 0.17 ug/L.  

 

These mussels have a parasitic glochidial life stage that requires host fish. The diazinon criteria were 

developed using the following acute fish data in Table IV.F.4. 

 

Table IV.F.4. 
Fish Data used in the Development of the Diazinon Aquatic Life Criteria.  

Data taken from EPA Diazinon 2005, pages 33-38. 

Scientific Name Common Name Species Mean Acute Value  (ug/L) 

Carassius auratus Goldfish 9,000 

Danio rerio Zebrafish 8,000 

Pimephales promelas Fathead minnow 7,804 

Oncorhynchus clarki Cutthroat trout 2,166 

Jordanella floridae Flagfish 1,643 

Poecilia reticulata Guppy 800 

Salvelinus fontinalis Brook trout 723 

Salvelinus namaycush Lake trout 602 

Lepomis macrochirus Bluegill 459.6 

Oncorhynchus mykiss Rainbow trout 425.8 

 

The acute fish data used in the development of the diazinon criteria had acute diazinon SMAVs from 

425.8 ug/L to 9,000 ug/L. These acute values were 2,505 to 52,900 times higher than the acute diazinon 

criterion of 0.17 ug/L. The species acute values, for diazinon taken from ECOTOX is summarized in 

Table IV.F.3. above, included three fish species with the lowest species acute value being rainbow trout15. 

This study resulted in a one-day LC50 value of 3,250 ug/L using rainbow trout fingerlings. These acute 

values are more than 2,000 times higher than the proposed acute diazinon criterion and will have no 

adverse impact to fish species’ abundance and/or composition. 

 

                                                           
15 Banaee,M., A. Sureda, A.R. Mirvaghefi, and K. Ahmadi.2011. Effects of Diazinon on Biochemical Parameters of Blood in 
Rainbow Trout (Oncorhynchus mykiss). Pestic. Biochem. Physiol.99(1): 1-6. 
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Tables IV.F.2. above, listed the chronic fish values used in the development of the chronic diazinon 

criterion and these chronic data values range from <0.8 ug/L to 68.93 ug/L for fish species. These chronic 

values are <4.7 to 405 times higher than the chronic diazinon criterion of 0.17 ug/L. 

 

The chronic diazinon criterion of 0.17 ug/L, if averaged over four days and not exceeded every three 

years will not have an adverse impact to fish species’ abundance and/or composition. 

 

These data support a determination that the acute and chronic diazinon criteria of 0.17 ug/L will have NO 

EFFECT on the federally listed mussels. 

 

 

CRUSTACEANS/CRAYFISH 

 

Faxonius shoupi Nashville crayfish E 

 

The acute invertebrate data used in the development of the acute diazinon criterion had three amphipods 

that were surrogates for the federally listed Nashville crayfish, please see Table IV.F.1. above. These 

amphipods were Gammarus fasciatus, Hyalella azteca, and Gammarus pseudolimnaeus. These 

amphipods share the same Class of Malacostraca with the Nashville crayfish. The acute diazinon SMAVs 

from these amphipods were 2.04 ug/L, 6.51 ug/L and 16.82 ug/L. These acute diazinon SMAVs were 12, 

38 and 99 times, respectfully, higher than the acute diazinon criterion of 0.17 ug/L, and it will have NO 

EFFECT on the Nashville crayfish 

 

The ECOTOX diazinon data in Table IV. F.3. included additional amphipod data for Gammarus 

pulex16,17. The amphipod values ranged from four-day LC50s of 4 ug/L to one-day LC-50s from 26 ug/L 

to 47 ug/L. These values were 23, 153 and 276 times higher than the proposed acute diazinon criterion of 

0.17 ug/L. 

 

Using the most sensitive amphipod as the surrogate for the Nashville crayfish would determine that the 

acute diazinon criterion of 0.17 ug/L, averaged over one hour and not exceeded every four years, as not 

likely to adversely affect the Nashville crayfish. Insignificant effects may occur, but they should never 

reach the scale where take occurs for the Nashville crayfish and/or never result in discountable effects as 

this would be extremely unlikely to occur.  

 

The closest taxonomic species to the Nashville crayfish that was used in the development of the chronic 

diazinon criterion was the Cladoceran, Ceriodaphnia dubia. These two species share the same Phylum, 

Arthropoda, see Table IV.F.2. above. The chronic species mean value (SMCV) for this cladoceran was 

0.34 ug/L. This SMCV was two (2) times higher than the chronic diazinon criterion of 0.17 ug/L, 

averaged over four days and not exceeded every four years. Insignificant effects may occur, but they 

should never reach the scale where take occurs for the Nashville crayfish and/or never result in 

discountable effects as this would be extremely unlikely to occur. 

 

The chronic diazinon criterion of 0.17 ug/L MAY AFFECT, NOT LIKELY TO ADVERSELY 

EFFECT the Nashville crayfish.  

 

                                                           
16 Ashauer,R., I. Caravatti, A. Hintermeister, and B.I. Escher. 2010.Bioaccumulation Kinetics of Organic Xenobiotic Pollutants in 
the Freshwater Invertebrate Gammarus pulex Modeled with Prediction Intervals. Environ. Toxicol. Chem.29(7): 1625-1636 
17Ashauer,R., A. Hintermeister, I. Caravatti, A. Kretschmann, and B.I. Escher.2010. Toxicokinetic and Toxicodynamic Modeling 
Explains Carry-Over Toxicity from Exposure to Diazinon by Slow Organism Recovery.Environ. Sci. Technol.44(10): 3963-3971  
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FISH 

 

Scaphirhynchus albus  pallid sturgeon   E 

Chrosomus saylori  Laurel dace   E 

Cyprinella caerulea  blue shiner   T 

Erimonax monachus  spotfin chub   T 

Erimystax cahni  slender chub   T 

Notropis albizonatus  palezone shiner  E 

Phoxinus cumberlandensis blackside dace   T 

Fundulus julisia  Barrens topminnow  PE 

Noturus baileyi  smoky madtom  E 

Noturus crypticus  chucky madtom  E 

Noturus flavipinnis  yellowfin madtom  T 

Noturus stanauli  pygmy madtom  E 

Etheostoma akatulo  bluemask darter  E 

Etheostoma boschungi slackwater darter  T 

Etheostoma percnurum duskytail darter  E 

Etheostoma susanae  Cumberland darter  E 

Etheostoma wapiti  boulder darter   E 

Percina antesella  amber darter   E 

Percina aurolineata  goldline darter   T 

Percina jenkinsi  Conasauga logperch  E 

Percina tanasi   snail darter   T 

 

The goldfish (Carassius auratus), zebrafish (Danio rerio) and fathead minnow (Pimephales promelas) are 

surrogates for the federally listed Laurel dace, blue shiner, spotfin chub, slender chub, palezone shiner and 

blackside dace because they share the same Family Cyprinidae. The SMAVs for these three surrogate 

species were 7,800 ug/L, 8,000 ug/L and 9,000 ug/L, please see Tables IV.F.1. and IV.F.4. above. These 

surrogate SMAVs were 45,882, 47,059 and 52,941 respectively, times higher than the proposed acute 

diazinon criterion of 0.17 ug/L. 

 

The acute fish values found in the ECOTOX diazinon Table IV.F.3. include the rainbow trout, Wels-

European catfish (Silurus glanis) and Shirbout (Barbus grypus)2,18,19. The acute diazinon values for these 

species were 3,250 ug/L, 4,142 ug/L, and 13,183 ug/L, respectively. These SMAVs were 19,118, 24,365 

and 77,547 times higher than the proposed acute diazinon criterion of 0.17 ug/L. 

 

The other 15 federally listed fish species were represented in the acute diazinon criterion development by 

the rainbow trout (Oncorhynchus mykiss), bluegill (Lepomis macrochirus), lake trout (Salvelinus 

namaycush), brook trout (Salvenlinus fontinalis), guppy (Poecilia reticulata), flagfish (Jordanella 

floridae) and cutthroat trout (Oncorhynchus clarki), as they share the same Class Teleostei. We used the 

two most sensitive surrogate fish species of rainbow trout and bluegill and their SMAVs of 425.8 ug/L 

and 459.6 ug, respectively, please see Table IV.F.1. above, to determine the potential effect on the other 

15 federally listed fish species. These two fish SMAVs were less sensitive than the arthropods that were 

                                                           
18 Koprucu,S.S., K. Koprucu, M.S. Ural, U. Ispir, and M. Pala. 2006.Acute Toxicity of Organophosphorous Pesticide Diazinon 
and Its Effects on Behavior and Some Hematological Parameters of Fingerling European Catfish (Silurus glanis L.).Pestic. 
Biochem. Physiol.86(2): 99-105 
19 Rakhodaei,M., M. Alishahi, and M.J. Baboli. 2012.Determining the Lethal Concentration of Diazinon Pesticide (LC50 96 H) 
on Barbus grypus. World J. Fish Mar. Sci.4(4): 390-395 
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used to develop the acute diazinon criterion of 0.17 ug/L. These two fish SMAVs were 2,500 and 2,700 

times higher, respectively, than the proposed acute diazinon criterion. 

 

The ECOTOX review included three new diazinon species acute values, please see Table IV.F.3. above. 

The most sensitive of these species acute values is the rainbow trout with an acute value of 3,250 ug/L 

which is 19,118 times higher than the proposed acute diazinon criterion of 0.17 ug/L. 

 

Because fish were much less sensitive than arthropods and the SMAVs for the most sensitive fish species 

were more than 2,500 times higher than the proposed acute diazinon criterion. 

 

The fathead minnow was the fish surrogate for the federally listed Laurel dace, blue shiner, spotfin chub, 

slender chub, palezone shiner and blackside dace and the development of the chronic diazinon criterion. 

These fish species all share the same Family Cyprinidae. The fathead minnow’s species mean chronic 

value was 46.0 ug/L, developed from two chronic values of 24.97 ug/L and 67.08 ug/L, please see Table 

IV.F.2., above. The fathead minnow SMCV is 270 times higher than the proposed chronic diazinon 

criterion of 0.17 ug/L. 

 

The brook trout was the surrogate for the other 15 federally fish species and the chronic diazinon 

criterion, please see Table IV.F.2., above. The brook trout’s SMCV was <0.8 ug/L and this is 4.7 times 

higher than proposed chronic diazinon criterion of 0.17 ug/L averaged over four days and not exceeded 

once every four years. Insignificant effects may occur, but they should never reach the scale where take 

occurs for these 15 fish species as this would be extremely unlikely to occur.  

 

These federally listed and proposed endangered fish are primarily invertevores. There diet consists 

primarily of aquatic insects, snails, mussels, crustaceans and some fish. The acute diazinon criterion was 

developed using arthropoda data from Ceriodaphnia dubia and Daphnia pulex tests. These two species 

are in the Arthropoda Phylum that includes insects, amphipods and branchiopods. The two arthropod 

SMAVs of 0.7764 ug/L and 0.3773 ug/L were used to develop the final acute value, then the acute and 

chronic diazinon criteria of 0.17 ug/L. These two acute arthropod values were 4.6 and 2.2 times higher 

than the acute diazinon criterion. The most sensitive arthropod chronic diazinon value was 0.3382 ug/L 

from a Ceriodaphnia dubia chronic test, see Table IV.F.2. above. This arthropod data was 2.0 times 

higher than the chronic diazinon criterion. As the analysis stated above in the SNAIL and, MUSSEL 

sections, the proposed acute and chronic chlorpyrifos criteria will have no effect on these food item’s 

abundance and/or composition. The crustacean analysis above (See CRUSTACEANS) is not expected to 

have any changes to their abundance and/or composition. The fish populations that may be prey species 

are not expected to have any changes to their abundance or composition based on the fish discussion 

immediately above. 

 

These data support a determination that the proposed acute and chronic diazinon criteria will have NO 

EFFECT on the the Laurel dace, blue shiner, spotfin chub, slender chub, palezone shiner, and blackside 

dace. 

 

These data support a a determination that the proposed acute and chronic MAY AFFECT, NOT 

LIKELY TO ADVERSELY AFFECT the other 14 species of federally listed and 1 proposed listed fish 

species. 
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BATS 

 

Corynorhinus (=Plecotus) townnsendii virginianus Virginia big-eared bat  E 

Myotis grisescens     gray bat   E 

Myotis septentrionalis     northern long-eared bat T 

Myotis sodalis      Indiana bat   E 

 

The proposed acute and chronic diazinon criteria is for the protection of aquatic life and not for terrestrial 

wildlife that may feed upon emerging aquatic macroinvertebrates with flying adult stages.  

 

Eidels et al.(2013), found diazinon in 25 percent of the bats recovered from rabies testing20. This was 

surprising because diazinon does not accumulate in live tissue. 

 

All four bats may feed on flying insects that emerge from and found around ponds, lakes and/or 

reservoirs. As discussed above in FISH section, there should be no adverse effects on the abundance 

and/or composition of aquatic invertebrates that have an aquatic larval stage. So, there should be no 

change to the abundance and/or composition of emerging flying insects that bats may feed upon. 

 

The data supports a determination that the proposed acute and chronic diazinon criteria of 0.17 ug/L will 

have NO EFFECT on the 4 federally listed bat species. 

 

 

BIRD 

 

Sterna antillarum least tern E 

 

The aquatic life acute and chronic diazinon criteria of 0.17 ug/L were developed to protect aquatic, gill 

breathing fish and wildlife and not terrestrial species that feed upon these organisms. 

 

The endangered least tern (Sterna antillarum) eats mainly small fishes, generally less than 9 cm in lengths, 

with interior populations depending almost entirely on cyprinids. However, they may also eat aquatic 

insects. There will be no effect on the abundance and/or composition to fish or insect populations (See 

FISH above). 

 

In summary, the acute and chronic diazinon criteria of 0.17 ug/L will have NO EFFECT on the least tern. 

 

                                                           
20 Eidels, R.R., J.O. Whitaker, Jr., M.J Lydy, and D.W. Sparks. 2013. Screening of Insecticide in Bats from Indiana.Proceedings of 
the Indiana Academy of Science 121(2):133-142. 



 

Chapter IV.  Manner of Effect by Specific Action – G. Ammonia 83 

Chapter IV. 

 

G. Manner in which EPA’s Approval of Ammonia CMC & CCC may affect the 

Federally Listed Species and their critical habitat 

 

1. Adopted values of Ammonia– 

 
Tennessee has replaced the 1999 ammonia CMC and CCC equations to match the EPA’s 2013 Aquatic 

Life Ambient Water Quality Criteria Recommendations for Ammonia.  

 

The State believes that it is unlikely that there are any Tennessee waters without either mussel or 

freshwater snail species present. As it would be the very rarest of streams that might qualify, the burden of 

proof is on the applicant to demonstrate whether a site-specifc study is appropriate. 

 

Parameter Revision Redline 

 

 

Ammonia 

 

Based on pH of 7 and temperature of 20°C 
 

17 mg TAN/L 
 

24 mg TAN/L (salmonid fish present)   
36.1 mg N/L (salmonid fish not present)   

Based on pH of 7 and temperature of 20°C 
 

1.9 mg TAN/L  (mussels present)   
 

4.5 mg TAN/L  (early life stage present) 
 

 

The redline version of the revisions to the equations are shown below: 

 

Acute: 

 
“The one-hour average concentration of total ammonia nitrogen (in mg N/L) shall not exceed the CMC (acute criterion) 
calculated using the following equations equation: 

 
 Where salmonid fish are present: 
 

0.275                             39.0 
CMC = ----------------------- + ------------------------ 

1 + 107.204-pH                    1 + 10 pH-7.204        
 

 Or where salmonid fish are not present: 
 

0.411                             58.4 
CMC = ----------------------- + ------------------------ 

1 + 107.204-pH                    1 + 10 pH-7.204       
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Chronic: 
 
The thirty 30-day average concentration of total ammonia nitrogen (in mg N/L) shall not exceed the CCC (chronic 
criterion) calculated using the following equations equation:  

 
 When fish early life stages are present: 
 

0.0577                             2.487 
CCC = -----------------------  +  ------------------------    ·  MIN (2.85, 1.45  ·  100.028· (25-T) ) 

                 1 + 107.688-pH                    1 + 10 pH-7.688            
 

 
 When fish early life stages are absent: 

 
      0.0577                    2.487 

CCC = -----------------------  +  ------------------------  ·  1.45  ·  100.028 · (25-MAX (T,7)) 
1 + 107.688-pH            1 + 10 pH-7.688            

 
  

 
 

In addition, the highest four-day average within the 30-day period shall not exceed 2.5 times the CCC.” 

 

The final acute (Criterion Maximum Concentration – CMC) for ammonia is 17 mg TAN/L at pH of 7 and 

temperature of 20°C. Freshwater aquatic organisms and their uses will not be affected unacceptably if the 

one-hour average concentration does not exceed 17 mg TAN/L. These values are not to be exceeded more 

than once every three years on the average. The acute ammonia values used in this biological evaluation 

have been normalized to a pH of 7 (all freshwater animals) and 20°C (freshwater invertebrates only), 

consistent with criteria derivation (USEPA 2013). 

 

The chronic (Criterion Continuous Concentration – CCC) criteria for ammonia is 1.9 mg TAN/L at pH of 

7 and temperature of 20°C. Freshwater aquatic organisms and their uses should not be affected 

unacceptably if the chronic criterion duration equals a 30-day rolling average with the additional 

restriction that the highest 4-day average within the 30 days be no greater than 2.5 times the chronic 

criterion magnitude. These values are not to be exceeded more than once every three years on the average. 

The chronic ammonia values used in this biological evaluation have been normalized to a pH of 7 (all 

freshwater animals) and 20°C (freshwater invertebrates only), consistent with criteria derivation (USEPA 

2013). 

 

The EPA published an Aquatic Life Ambient Water Quality Criteria Ammonia - Freshwater in 201321. 

This document is referenced as EPA Ammonia FW 2013 in this biological evaluation. 

 

NOTE: We did an ECOTOX review on December 4, 2018, for ammonia. The 2013 Aquatic Life Ambient 

Water Quality Criteria Ammonia – Freshwater included all the information found the ECOTOX review 

ammonia. 

                                                           
21 U.S. EPA.2013. Aquatic Life Ambient Water Quality Criteria for Ammonia - Freshwater (EPA-822-R-18-002). USEPA, OW, 
Office of Science and Technology, Washington, D.C. 



 

Chapter IV.  Manner of Effect by Specific Action – G. Ammonia 85 

2. a. Acute (CMC) for Ammonia 

 
The final acute (Criterion Maximum Concentration – CMC) for ammonia is 17 mg TAN/L at pH of 7 and 

temperature of 20°C. Freshwater aquatic organisms and their uses will not be affected unacceptably if the 

one-hour average concentration does not exceed 17 mg TAN/L. These values are not to be exceeded more 

than once every three years on the average. The acute ammonia values used in this biological evaluation 

have been normalized to a pH of 7 (all freshwater animals) and 20°C (freshwater invertebrates only), 

consistent with criteria derivation (USEPA 2013). 

 

 

Table IV.G.1. 
Acute Ammonia Ranked Genus Mean Acute Values from Table 3 with Taxonomy 

(EPA Ammonia FW 2013, pages 27 – 31) 

Rank GMAV 
(mg TAN/L) 

Category 

Scientific Name 

Family Order Class Phylum 

69 2515 Insect 

Erythromma najas 

Coenagrionidae Odonata Insecta Arthropoda 

68 994 Caddisfly 

Philarctus quaeris 

Limephilidae Neoptera Insecta Arthropoda 

67 736 Beetle 

Stenelmis sexlineata 

Elmidae Coleoptera Insecta Arthropoda 

66 686 Crayfish 

Faxonius sp. 

Cambaridae Decapoda Malacostraca Arthropoda 

65 682 Midge 

Chironomus  sp. 

Chironomidae Diptera Insecta Arthropoda 

64 442 Mayfly 

Drunella grandis 

Ephemerellidae Ephemeroptera Insecta Arthropoda 

63 387 Aquatic sowbug 

Caecidotea racovitzai 

Asellidae Isopoda Malacostraca Arthropoda 

62 378 Isopod 

Asellus aquaticus 

Asellidae Isopoda Malacostraca Arthropoda 

61 282 Threespine stickleback 

Gasterosteus aculeatus 

Gasterosteidae Gasterosteiformes Teleostei Chordata 

60 246 Mayfly 

Callibaetis sp. 

Baetidae Ephemeroptera Insecta Arthropoda 

59 233 Dragonfly 

Pachydiplax longipennis 

Libellulidae Odonata Insecta Arthropoda 

58 222 Mottled sculpin 

Cottus bairdii 

Cottidae Scorpaeniformes Actinopterygii Chordata 

57 219 Western mosquitofish 

Gambusia affinis 

Poeciliidae Cyprinodontiformes Teleostei Chordata 

56 219 Oligochaete worm 

Lumbriculus variegatus 

Lumbriculidae Lumbriculida Oligochaeta Annelida 

55 216 Tubificid worm 

Tubifex tubifex 

Tubificidae Haplotaxida Clitellata Annelida 

54 212 Marsh ramshorn snail 

Planorbella trivolvis 

Planorbidae Hygrophila Gastropoda Mollusca 

53 193 Scud 

Hyalella azteca 

Hyalellidae Amphipoda Malacostraca Crustacea 

52 192 Stonefly 

Skwala americana 

Nemouridae Plecoptera Insecta Mandibula 

51 185 Mozambique tilopia 

Oreochromis mossambicus 

Cichlidae Perciformes Teleostei Chordata 
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Table IV.G.1. 
Acute Ammonia Ranked Genus Mean Acute Values from Table 3 with Taxonomy 

(EPA Ammonia FW 2013, pages 27 – 31) 

Rank GMAV 
(mg TAN/L) 

Category 

Scientific Name 

Family Order Class Phylum 

50 182 Amphipod 

Crangonyx sp. 

Crangonyctidae Amphipoda Malacostraca Crustacea 

49 170 Tubificid worm 

Limnodrilus hoffmeisteri 

Naididae Tubificida Clitellata Annelida 

48 164 Pouch snail 

Physa gyrina 

Physidae Basommatophora Gastropoda Mollusca 

47 164 Damselfly 

Enallagma sp. 

Coenagrionidae Odonata Insecta Arthropoda 

46 162 Water flea 

Chydorus sphaericus 

Chydoridae Diplostraca Branchiopoda Arthropoda 

45 159 Fathead minnow 

Pimephales promelas 

Cyprinidae Cypriniformes Teleostei Chordata 

44 158 Trout 

Salvelinus sp. 

Salmonidae Salmoniformes Teleostei Chordata 

43 157 Shortnose sturgeon 

Acipenser brevirostrum 

Acipenseridae Acipenseriformes Actinopterygii Craniata 

42 146 Sucker fish 

Catostomus sp. 

Catostomidae Cypriniformes Teleostei Chordata 

41 144 Water flea 

Ceriodaphnia sp. 

Daphniidae Diplostraca Branchiopoda Arthropoda 

40 143 Water flea 

Simocephalus vetulus 

Chydoridae Diplostraca Branchiopoda Arthropoda 

39 142 Channel catfish 

Ictalurus punctatus 

Ictaluridae Siluriformes Teleostei Chordata 

38 138 Red swamp crayfish 

Procambarus clarkii 

Cambaridae Decapoda Malacostraca Arthropoda 

37 137 Salmon/trout 

Salmo sp. 

Salmonidae Salmoniformes Teleostei Chordata 

36 135 Freshwater bass 

Morone sp. 

Moronidae Perciformes Actinopterygii Craniata 

35 125 Water flea 

Daphnia  sp. 

Daphniidae Cladocera Crustacea Arthropoda 

34 122 Clawed toad 

Xenopus laevis 

Pipidae Anura Amphibia Chordata 

33 120 Flatworm 

Dendrocoelum lacteum 

Dendrocoelidae Tricladida Rhabditophora Platyhlminthes 

32 117 Walleye 

Sander vireus 

Percidae Perciformes Teleostei Chordata 

31 116 Central stoneroller 

Campostoma anomalum 

Cyprinidae Cypriniformes Teleostei Chordata 

30 110 Shiner 

Cyprinella sp. 

Cyprinidae Cypriniformes Teleostei Chordata 

29 109 Dwarf wedgemussel 

Alasmidonta heterodon 

Unionidae Unionoida Bivalvia Mollusca 

28 109 Pink papershell 

Potamilus ohiensis 

Unionidae Unionoida Bivalvia Mollusca 

27 107 Sunfish 

Lepomis sp. 

Centrarchidae Perciformes Teleostei Chordata 

26 106 Common carp 

Cyprinus carpio 

Cyprinidae Cypriniformes Teleostei Chordata 
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Table IV.G.1. 
Acute Ammonia Ranked Genus Mean Acute Values from Table 3 with Taxonomy 

(EPA Ammonia FW 2013, pages 27 – 31) 

Rank GMAV 
(mg TAN/L) 

Category 

Scientific Name 

Family Order Class Phylum 

25 99 Trout 

Oncorhynchus sp. 

Salmonidae Salmoniformes Teleostei Chordata 

24 97 Shiner 

Notropis topeka 

Cyprinidae Cypriniformes Teleostei Chordata 

23 96 Leopard frog 

Rana pipiens 

Ranidae Anura Amphibia Chordata 

22 89 Long fingernailclam 

Musculium transversum 

Pisidiidae Veneroida Bivalvia Mollusca 

21 89 Freshwater bass 

Micropterus sp. 

Centrarchidae Perciformes Actinopterygii Craniata 

20 89 Great pond snail 

Lymnaea stagnalis 

Lymnaeidae Basommatophora Gastropoda Mollusca 

19 75 Guppy 

Poecilia reticulata 

Poeciliinae Cyprinodontiformes Teleostei Chordata 

18 74 Darter 

Etheostoma sp. 

Percidae Perciformes Actinopterygii Craniata 

17 72 Rio Grande silvery minnow 

Hybognathus amarus 

Cyprinidae Cypriniformes Teleostei Chordata 

16 72 Tree frog 

Pseudacris sp. 

Hylidae Anura Amphibia Chordata 

15 71 Clam 

Actinonaias sp. 

Unionidae Unionoida Bivalvia Mollusca 

14 71 Giant floater mussel 

Pyganodon grandis 

Unionidae Unionoida Bivalvia Mollusca 

13 69 Shortnose sucker 

Chasmistes brevirostris 

Catostomidae Cypriniformes Teleostei Chordata 

12 68 Pagoda hornsnail 

Pleurocera uncialis 

Pleuroceridae Sorbeoconcha Gastropoda Mollusca 

11 63 Golden shiner 

Notemigonus crysoleucas 

Cyprinidae Cypriniformes Teleostei Chordata 

10 62 Pebblesnail 

Fluminicola sp. 

Lithoglyphidae Littorinimorpha Gastropoda Mollusca 

9 57 Lost River sucker 

Deltistes luxatus 

Catostomidae Cypriniformes Teleostei Chordata 

8 52 Mountain whitefish 

Prosopium williamsoni 

Salmonidae Salmoniformes Teleostei Chordata 

7 47 Atlantic pigtoe 

Fusconaia masoni 

Unionidae Unionoida Bivalvia Mollusca 

6 47 Pondshell mussel 

Utterbackia imbecillis 

Unionidae Unionoida Bivalvia Mollusca 

5 47 Pink mucket 

Lampsilis sp. 

Unionidae Unionoida Bivalvia Mollusca 

4 34 Rainbows mussel 

Villosa iris 

Unionidae Unionoida Bivalvia Mollusca 

3 31 Oyster mussel 

Epioblasma capsaeformis 

Unionidae Unionoida Bivalvia Mollusca 

2 23 Green floater 

Lasmigona subviridis 

Unionidae Unionoida Bivalvia Mollusca 

1 23 Ellipse 

Venustaconcha 

ellipsiformis 

Unionidae Unionoida Bivalvia Mollusca 
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SNAILS 

 
Athearnia anthonyi  Anthony's riversnail  E 

Pyrgulopsis ogmorhaphe royal marstonia (snail ) E 

 

 

Table IV.G.2. 
Snail Data from Table IV.F.1 with Taxonomy (EPA Ammonia 2013 pages 27-31) 

GMAV 

(mg 

TAN/L) 

Category 

Scientific Name 

Family Order Class Phylum 

89 Great pond snail 

Lymnaea stagnalis 

Lymnaeidae Basommatophora Gastropoda Mollusca 

164 Pouch snail 

Physa gyrina 

Physidae Basommatophora Gastropoda Mollusca 

212 Marsh ramshorn snail 

Planorbella trivolvis 

Planorbidae Hygrophila Gastropoda Mollusca 

62 Pebblesnail 

Fluminicola sp. 

Lithoglyphidae Littorinimorpha Gastropoda Mollusca 

68 Pagoda hornsnail 

Pleurocera uncialis 

Pleuroceridae Sorbeoconcha Gastropoda Mollusca 

 

The Class Gastropoda was closest taxonomic relationship between the two federally endangered snails 

and the four snails found in Table IV.F.2. The most sensitive snail was the Pebblesnail that had a GMAV 

of 62 mg TAN/L. This value was 3.6 times higher than the calculated 17 mg TAN/L for water with a pH 

of 7 and temperature of 20°C. Using this most sensitive snail GMAV as the surrogate for the two 

federally listed snails indicates that the proposed acute ammonia criteria will not likely adversely effect on 

the two federally listed endangered snails. Insignificant effects from ammonia on snails at the proposed 

criterion may occur, but these effects should never reach the scale where take occurs for the federally 

listed fish species and/or should result in discountable effects, as this would be extremely unlikely to 

occur. 

 

The proposed acute ammonia criteria MAY AFFECT, NOT LIKELY TO ADVERSELY AFFECT the 

two federally listed snails.  
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CLAMS/MUSSELS 
 

Forty-nine (49) federally listed as threatened and endangered mussels (See Chapter III. Table III.A.). 

 

Table IV.G.3. 
Ammonia Data from Table IV.F.1. for all Unionid Mussels with Family Taxonomy 

(EPA Ammonia 2013 pages 27-31) 

Rank GMAV 

(mg TAN/L) 

Category 

Scientific Name 

Family 

7 47 Atlantic pigtoe 

Fusconaia masoni 

Unionidae 

6 47 Pondshell mussel 

Utterbackia imbecillis 

Unionidae 

5 47 Pink mucket 

Lampsilis sp. 

Unionidae 

4 34 Rainbows mussel 

Villosa iris 

Unionidae 

3 31 Oyster mussel 

Epioblasma capsaeformis 

Unionidae 

2 23 Green floater 

Lasmigona subviridis 

Unionidae 

1 23 Ellipse 

Venustaconcha ellipsiformis 

Unionidae 

 

The Final Acute Value (FAV) was the geometric mean of the lowest five percent of the 69 GMAVs 

collected in Table IV.G.3., EPA Ammonia 2013, pages 27-31. The FAV value was 33.52 mg TAN/L for 

water with a pH of 7 and temperature of 20°C. Freshwater mussels of the Family Unionidae make up the 

seven most sensitive GMAVs of which the five most sensitive were used to develop the FAV. The final 

acute criterion (FAC) was developed by dividing the FAV by 2 and rounding up. The FAC was 17 mg 

TAN/L for water with a pH of 7 and temperature of 20°C. The most sensitive GMAV was 23 mg TAN/L, 

Venustaconcha ellipsiformis. Using this Unionidae mussel species as the surrogate for all 49 federally 

listed mussels, the GMAV is 1.35 times higher than the proposed acute ammonia criteria.  

 

These mussels have a parasitic glochidial life stage that uses fish as hosts. 

 

Table IV.G.4. 
Ammonia Data from Table IV.G.1. for all Fishes 

(EPA Ammonia 2013 pages 27-31) 

Rank GMAV 

(mg TAN/L) 

Common Name 

Scientific Name 

61 282 Threespine stickleback 

Gasterosteus aculeatus 

57 219 Western mosquitofish 

Gambusia affinis 

51 185 Mozambique tilapia 

Oreochromis mossambicus 

45 159 Fathead minnow 

Pimephales promelas 

44 158 Trout 

Salvelinus sp. 
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Table IV.G.4. 
Ammonia Data from Table IV.G.1. for all Fishes 

(EPA Ammonia 2013 pages 27-31) 

Rank GMAV 

(mg TAN/L) 

Common Name 

Scientific Name 

43 157 Shortnose sturgeon 

Acipenser brevirostrum 

42 146 Sucker fish 

Catostomus sp. 

39 142 Channel catfish 

Ictalurus punctatus 

37 137 Salmon/trout 

Salmo sp. 

36 135 Freshwater bass 

Morone sp. 

32 117 Walleye 

Sander vireus 

31 116 Central stoneroller 

Campostoma anomalum 

30 110 Shiner 

Cyprinella sp. 

27 107 Sunfish 

Lepomis sp. 

26 106 Common carp 

Cyprinus carpio 

25 99 Trout 

Oncorhynchus sp. 

24 97 Shiner 

Notropis topeka 

21 89 Freshwater bass 

Micropterus sp. 

19 75 Guppy 

Poecilia reticulata 

18 74 Darter 

Etheostoma sp. 

17 72 Rio Grande silvery minnow 

Hybognathus amarus 

13 69 Shortnose sucker 

Chasmistes brevirostris 

11 63 Golden shiner 

Notemigonus crysoleucas 

9 57 Lost River sucker 

Deltistes luxatus 

8 52 Mountain whitefish 

Prosopium williamsoni 

 

Fish were the second most sensitive category behind the freshwater mussels of the Family Unionidae. The 

most sensitive fish were the Mountain whitefish with a GMAV of 52 mg TAN/L, ranked 8th and the Lost 
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River sucker with a GMAV of 57 mg TAN/L, ranked 9th. These two GMAVs were 3.0 and 3.3 times 

higher, respectively, than the acute ammonia criteria of 17 mg TAN/L in water with a pH of 7 and 

temperature of 20°C. The acute ammonia criteria will not alter the composition and/or abundance of the 

fish hosts for the glochidia parasitic life stage of the federally listed mussel species.  

 

Insignificant effects from ammonia at the proposed acute ammonia criterion may occur, but these effects 

should never reach the scale where take occurs and/or should never result in discountable effects, as this 

would be extremely unlikely to occur. 

 

Therefore, the proposed Acute Ammonia Criteria MAY AFFECT, NOT LIKELY TO ADVERSELY 

AFFECT the 49 federally listed threatened and endangered mussels.  

 

 

CRUSTACEANS/CRAYFISH 
 

Faxonius shoupi Nashville crayfish E 

 

Table IV.G.5. 

Ammonia Data from Table IV.G.1. for Crayfish with Faxonius Genera 

(EPA Ammonia 2013 pages 27-31) 

 

Rank 

GMAV 

(mg TAN/L) 

Category 

Scientific Name 

66 686 Crayfish 

Faxonius sp. 

 

The Genus Faxonius is shared by the Nashville crayfish and the 66th ranked GMAV for crayfish. This 66th 

GMAV is the surrogate for the Nashville crayfish. The GMAV for this Genera is 686 mg TAN/L with 

water at a pH of 7 and a temperature of 20°C. The GMAV for this Genera of crayfish is 40 times higher 

than the proposed acute ammonia criterion of 17 mg TAN/L for water with a pH of 7 and temperature of 

20°C. 

 

Based on this data, the proposed acute ammonia criterion will have NO EFFECT on the federally listed 

Nashville crayfish. 

 

 

FISH 

 
Chrosomus saylori  Laurel dace  E 

Cyprinella caerulea  blue shiner  T 

Erimonax monachus  spotfin chub  T 

Erimystax cahni  slender chub  T 

Etheostoma akatulo  bluemask darter E 

Etheostoma boschungi slackwater darter T 

Etheostoma percnurum duskytail darter E 

Etheostoma susanae  Cumberland darter E 

Etheostoma wapiti  boulder darter  E 

Fundulus julisia  Barrens topminnow PE 

Notropis albizonatus  palezone shiner E 

Noturus baileyi  smoky madtom E 
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Noturus crypticus  chucky madtom E 

Noturus flavipinnis  yellowfin madtom T 

Noturus stanauli  pygmy madtom E 

Percina antesella  amber darter  E 

Percina aurolineata  goldline darter  T 

Percina jenkinsi  Conasauga logperch E 

Percina tanasi   snail darter  T 

Phoxinus cumberlandensis blackside dace  T 

Scaphirhynchus albus  pallid sturgeon  E 

 

The GMAV for Etheostoma is the surrogate for the federally listed bluemask darter, slackwater darter, 

duskytail darter, Cumberland darter and the boulder darter. The GMAV for Etheostoma was 74 mg 

TAN/L with water at a pH of 7 and a temperature of 20°C. This was the 18th most sensitive genus used to 

develop the Final Acute Value of 17 mg TAN/L. This GMAV was 4.4 times higher than the FAV of 17 

mg TAN/L. This means that the acute ammonia criterion will have no effect on these five federally listed 

Etheostoma fish species. 

 

For the six federally listed fish species of the Family Cyprinidae palezone shiner, blackside dace, Laurel 

dace, blue shiner, spotfin chub and slender chub there were seven GMAVs with fish species sharing this 

same Family. These seven GMAVs are the surrogates for these six federally listed fish species, see Table 

IV.G.6, below. 

 

Table IV.G.6. 
Ammonia GMAVs for Fish Species of the Family Cyprinidae from Table IV.F.1. 

(EPA Ammonia 2013 pages 27-31) 

Rank GMAV 

(mg TAN/L) 

Category 

Scientific Name 

Family 

45 159 Fathead minnow 

Pimephales promelas 

Cyprinidae 

31 116 Central stoneroller 

Campostoma anomalum 

Cyprinidae 

30 110 Shiner 

Cyprinella sp. 

Cyprinidae 

26 106 Common carp 

Cyprinus carpio 

Cyprinidae 

24 97 Shiner 

Notropis topeka 

Cyprinidae 

17 72 Rio Grande silvery 

minnow 

Hybognathus amarus 

Cyprinidae 

11 63 Golden shiner 

Notemigonus crysoleucas 

Cyprinidae 

 

The Family Cyprinidae has GMAVs from 63 mg TAN/L to 159 mg TAN/L, which averaged 103 

mg/TAN/L. We use the most sensitive Cyprinidae GMAV of 63 for the Golden shiner as the surrogate for 

the palezone shiner, blackside dace, Laurel dace, blue shiner, spotfin chub and slender chub which are 

found in this same family. The Golden shiner GMAV is 3.7 times higher than the acute ammonia FAV of 

17 mg TAN/L in water with a pH of 7 and a temperature of 20°C. The average GMAV for this family was 

six times higher than the acute ammonia FAV of 17. 
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The Family Acipenseridae has a GMAV for the shortnose sturgeon of 157 mg TAN/L. This is the 

surrogate for the federally listed pallid sturgeon. This GMAV was 9.2 times higher than the acute 

ammonia FAV of 17 mg TAN/L in water with a pH of 7 and a temperature of 20°C.  

 

The Family Ictaluridae has a GMAV of 142 mg TAN/L for the channel catfish. This was the surrogate for 

the federally listed smoky, chucky, yellowfin and pygmy madtoms. This GMAV was 8.4 times higher 

than the proposed acute ammonia FAV of 17 mg TAN/L in water with a pH of 7 and a temperature of 

20°C. 

 

The Order Perciformes has three GMAVs of 74 mg TAN/L for the Etheostoma, 89 mg TAN/L for the 

Micropterus and 135 mg TNA/L for the Morone. These GMAVs are the surrogates for the federally listed 

bluemask darter, slackwater darter, duskytail darter, Cumberland darter, boulder darter, amber darter, 

goldline darter, Conasauga logperch and snail darter, since they all share the Order Perciformes. This was 

the lowest taxonomic classification observed in the acute ammonia data from Table IV.G.1. for these 

federally listed fish species. The most sensitive GMAV was 4.4 times higher than the proposed acute 

ammonia FAV of 17 mg TAN/L in water with a pH of 7 and a temperature of 20°C. The average of these 

three GMAVs is 99 mg TAN/L or 5.8 times higher than the acute ammonia FAV. 

 

The Class Actinopterygii has four GMAVs that are the surrogates for the federally proposed Barrens 

topminnow, see Table IV.G.7., below. 

 

Table IV.G.7. 
Ammonia Data Taken from Table IV.G.1. for Fish Species in the Class Actinopterygii 

(EPA Ammonia 2013 pages 27-31) 

Rank GMAV 

(mg TAN/L) 

Category 

Scientific Name 

Family Order Class 

43 157 Shortnose sturgeon 

Acipenser brevirostrum 

Acipenseridae Acipenseriformes Actinopterygii 

36 135 Freshwater bass 

Morone sp. 

Moronidae Perciformes Actinopterygii 

21 89 Freshwater bass 

Micropterus sp. 

Centrarchidae Perciformes Actinopterygii 

18 74 Darter 

Etheostoma sp. 

Percidae Perciformes Actinopterygii 

 

The Class Actinopterygii was the lowest taxonomic classification observed in the acute ammonia data 

from Table 3 for the federally listed Barrens topminnow. The most sensitive GMAV is 74 mg TAN/L or 

4.4 times higher than the acute ammonia FAV of 17 mg TAN/L in water with a pH of 7 and a temperature 

of 20°C. The average of these four GMAVs is 114 mg TAN/L or 6.7 times higher than the acute ammonia 

FAV. 

 

The shortnose sturgeon is the surrogate for the endangered pallid sturgeon. They share the same Family 

Acipenseridae. The GMAV for the shortnose sturgeon was 157 mg TAN/L, which is 9.3 times higher than 

the proposed acute ammonia criteria of 17 mg TAN/L in water with a pH of 7 and a temperature of 20º.  

 

These federally listed and proposed endangered fish are primarily invertevores. There diets consist 

primarily of aquatic insects, snails, mussels, crustaceans and some fish. The analysis above stated that the 

snails, mussels, crustaceans and fish will not be adversely affected, so the populations of these food item’s 
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abundance or composition will not be affected (See above, SNAILS, MUSSELS and CRUSTACEANS). 

Fish as forage food will also have no change to their abundance and/or composition, as observed above. 

Insects were used in the development of the criteria. Insects are found in the Phylum Arthropoda includes 

the Classes Insecta, Crustacea, Malacostrata and Branchiopoda. These Classes include the 

macroinvertebrates that may be consumed by the federally listed and proposed fish species. There are 16 

GMAVs that are found in Table IV.G.8. that include these taxa. These GMAVs range from 138 mg 

TAN/L to 2,515 mg TAN/L with an average of 511 mg TAN/L. 

 

Table IV.G.8. 
Ammonia Data Taken from Table IV.G.1. for Macroinvertebrates 

that may be food for the Federally Listed and Proposed Fish Species 

(EPA Ammonia 2013 pages 27-31) 

Rank GMAV 

(mg TAN/L) 
Category 

Scientific Name 

Family Order Class Phylum 

69 2515 Insect 

Erythromma najas 

Coenagrionidae Odonata Insecta Arthropoda 

68 994 Caddisfly 

Philarctus quaeris 

Limephilidae Neoptera Insecta Arthropoda 

67 736 Beetle 

Stenelmis sexlineata 

Elmidae Coleoptera Insecta Arthropoda 

66 686 Crayfish 

Faxonius sp. 

Cambaridae Decapoda Malacostraca Arthropoda 

65 682 Midge 

Chironomus  sp. 

Chironomidae Diptera Insecta Arthropoda 

64 442 Mayfly 

Drunella grandis 

Ephemerellidae Ephemeroptera Insecta Arthropoda 

63 387 Aquatic sowbug 

Caecidotea racovitzai 

Asellidae Isopoda Malacostraca Arthropoda 

62 378 Isopod 

Asellus aquaticus 

Asellidae Isopoda Malacostraca Arthropoda 

60 246 Mayfly 

Callibaetis sp. 

Baetidae Ephemeroptera Insecta Arthropoda 

59 233 Dragonfly 

Pachydiplax 

longipennis 

Libellulidae Odonata Insecta Arthropoda 

47 164 Damselfly 

Enallagma sp. 

Coenagrionidae Odonata Insecta Arthropoda 

46 162 Water flea 

Chydorus sphaericus 

Chydoridae Diplostraca Branchiopoda Arthropoda 

41 144 Water flea 

Ceriodaphnia sp. 

Daphniidae Diplostraca Branchiopoda Arthropoda 

40 143 Water flea 

Simocephalus vetulus 

Chydoridae Diplostraca Branchiopoda Arthropoda 

38 138 Red swamp crayfish 

Procambarus clarkii 

Cambaridae Decapoda Malacostraca Arthropoda 

35 125 Water flea 

Daphnia  sp. 

Daphniidae Cladocera Crustacea Arthropoda 
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The most sensitive GMAV is 7.4 times higher than the acute ammonia FAV of 17 mg TAN/L in water 

with a pH of 7 and a temperature of 20°C. The average of these four GMAVs is 511 mg TAN/L or 30 

times higher than the acute ammonia FAV. Based on these values the proposed acute ammonia criterion 

will not change the composition and/or abundance of the fish food items that are macroinvertebrates.  

 

Based on these data, the proposed acute ammonia criterion will have NO EFFECT on the federally listed 

or proposed endangered listed fish. 

 

 

BATS 

 
Corynorhinus (=Plecotus) townnsendii virginianus Virginia big-eared bat  E 

Myotis grisescens     gray bat   E 

Myotis septentrionalis     northern long-eared bat T 

Myotis sodalis      Indiana bat   E 

 

The aquatic life acute ammonia criteria were developed to protect aquatic, gill breathing fish and wildlife 

and not terrestrial species that feed upon these organisms. The Virginia big-eared bat, gray bat, northern 

long-eared bat and Indiana bat will not be meaningfully exposed to ammonia through direct exposure.  
 

All four bats rely on emergent aquatic insects as a dietary resource and may be indirectly affected if 

ammonia, at water column concentrations specified by the freshwater acute criteria magnitude and 

duration, were to adversely affect a large portion of emergent aquatic insects. As described in the FISH 

section, the proposed acute ammonia criterion will not change the abundance and/or composition of 

aquatic insects. 

 

In conclusion, the proposed acute ammonia criterion will have NO EFFECT on the four federally listed 

bats. 

 

 

BIRD  

 

Sterna antillarum least tern E 

 

The aquatic life acute ammonia criteria were developed to protect aquatic, gill breathing fish and wildlife 

and not terrestrial species that feed upon these organisms. The endangered least tern will not be 

meaningfully exposed to ammonia through direct or dietary exposure.  

 
The endangered least tern eats mainly small fishes, generally less than 9 cm in lengths, with interior 

populations depending almost entirely on cyprinids. However, they may also eat aquatic insects. There 

will be no effect on the abundance and/or composition to fish or insect populations (See above, FISH). 

 

As a result, the proposed acute ammonia criterion will have NO EFFECT on the least tern. 
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2.b. Chronic (CCC) Criteria for Ammonia 

 
The chronic (Criterion Continuous Concentration – CCC) criteria for ammonia is 1.9 mg TAN/L at pH of 

7 and temperature of 20°C. Freshwater aquatic organisms and their uses will not be affected unacceptably 

if the chronic criterion duration equals a 30-day rolling average with the additional restriction that the 

highest 4-day average within the 30 days be no greater than 2.5 times the chronic criterion magnitude. 

These values are not to be exceeded more than once every three years on the average. The chronic 

ammonia values used in this biological evaluation have been normalized to a pH of 7 (all freshwater 

animals) and 20°C (freshwater invertebrates only), consistent with criteria derivation (USEPA 2013). 

 

 

Table IV.G.9. 
Ammonia Genus Mean Chronic Values taken from Table 4 with Taxonomy 

(EPA Ammonia 2013 page 39) 

Rank GMCV 

(mg TAN/L) 

Category 

Scientific Name 

Family Order Class Phylum 

16 73.74 Stonefly, 

Pteronarcella badia 

Pteronarcyidae Plecoptera Insecta Arthropoda 

15 53.75 Water flea, 

Ceriodaphnia sp. 

Daphniidae Diplostraca Branchiopoda Arthropoda 

14 41.46 Water flea, 

Daphnia magna 

Daphniidae Cladocera Crustacea Arthropoda 

13 29.17 Amphipod, 

Hyalella azteca 

Hyaleilidae Amphipoda Malacostraca Arthropoda 

12 21.36 Channel catfish, 

Ictalurus punctatus 

Ictaluridae Siluriformes Teleostei Chordata 

11 20.38 Northern pike, 

Esox lucius 

Esocidae Esociformes Teleostei Chordata 

10 16.53 Common carp, 

Cyprinus carpio 

Cyprinidae Cypriniformes Teleostei Chordata 

9 12.02 Trout, 

Oncorhynchus 

Salmonidae Salmoniformes Teleostei Chordata 

8 11.62 White sucker, 

Catostomus 

commersonii 

Catostomidae Cypriniformes Teleostei Chordata 

7 11.07 Smallmouth bass, 

Micropterus dolomieu 

Centrarchidae Perciformes Actinopterygii Craniata 

6 9.19 Fathead minnow, 

Pimephales promelas 

Cyprinidae Cypriniformes Teleostei Chordata 

5 7.83 Pebblesnail, 

Fluminicola sp. 

Lithoglyphidae Littorinimorpha Gastropoda Mollusca 

4 7.55 Long fingernailclam, 

Musculium 

transversum 

Pisidiidae Veneroida Bivalvia Mollusca 
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Table IV.G.9. 
Ammonia Genus Mean Chronic Values taken from Table 4 with Taxonomy 

(EPA Ammonia 2013 page 39) 

Rank GMCV 

(mg TAN/L) 

Category 

Scientific Name 

Family Order Class Phylum 

3 6.92 Sunfish, 

Lepomis sp. 

Centrarchidae Perciformes Teleostei Chordata 

2 3.5 Rainbow mussel, 

Villosa iris 

Unionidae Unionoida Bivalvia Mollusca 

1 2.13 Freshwater mussel, 

Lampsilis sp. 

Unionidae Unionoida Bivalvia Mollusca 

 

 

SNAILS 
 

Athearnia anthonyi  Anthony's riversnail  E 

Pyrgulopsis ogmorhaphe royal marstonia (snail ) E 

 

The GMCVs included a pebblesnail with a value of 7.83 mg TAN/L. This GMCV is the surrogate for the 

Anthony’s riversnail and royal marstonia. These species all share the Class Gastropoda. The GMAV of 

7.83 mg TAN/L is 4.1 times higher than the proposed chronic ammonia criterion of 1.9 mg TAN/L in 

water that has a pH of 7 and a temperature of 20°C with a 30-day rolling average where the concentration 

can never get higher than 2.5 times the chronic criterion. The GMCV for the pebblesnail is more than 50 

percent higher than the maximum chronic ammonia criterion of 4.75 mg TAN/L. 

 

Therefore, the proposed chronic ammonia criterion will have NO EFFECT on the endangered Anthony’s 

riversnail and the royal marstonia. 

 

 

CLAMS/MUSSELS  

 
Forty-nine (49) federally listed as threatened and endangered mussels (See Chapter III. Table D). 
 

The GMCVs had two Unionid Genera: Villosa and Lampsilis. These two Genera were the most sensitive 

Genera used in the development of the chronic ammonia criterion. As shown in Table IV.G.9. above, the 

Villosa GMAV was 3.5 mg TAN/L and the Lampsilis GMAV was 2.13 mg TAN/L. These two Genera are 

the surrogates for the 49 federally listed mussels. The Villosa GMAV was 1.8 times higher and the 

Lampsilis GMCV was 1.1 times higher than the chronic ammonia final acute value of 1.9 mg TAN/L in 

water with a pH of 7 and temperature of 20°C. Insignificant effects from ammonia on mussels at the 

proposed chronic criterion may occur, but these effects should never reach the scale where take occurs for 

the federally listed fish species and/or should result in discountable effects, as this would be extremely 

unlikely to occur. 

 

These mussels have a parasitic glochidial life stage that uses fish as hosts. 
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Table IV.G.10. 
Ammonia Data taken from Table 4 for Fish Genus Mean Chronic Values with Taxonomy 

(EPA Ammonia 2013 page 39) 

Rank GMCV 

(mg TAN/L) 

Category 

Scientific Name 

Family Order  Class Phylum 

 

12 21.36 Channel catfish, 

Ictalurus punctatus 

Ictaluridae Siluriformes Teleostei Chordata 

11 20.38 Northern pike, 

Esox lucius 

Esocidae Esociformes Teleostei Chordata 

10 16.53 Common carp, 

Cyprinus carpio 

Cyprinidae Cypriniformes Teleostei Chordata 

9 12.02 Trout, 

Oncorhynchus 

Salmonidae Salmoniformes Teleostei Chordata 

8 11.62 White sucker, 

Catostomus commersonii 

Catostomidae Cypriniformes Teleostei Chordata 

6 9.19 Fathead minnow, 

Pimephales promelas 

Cyprinidae Cypriniformes Teleostei Chordata 

3 6.92 Sunfish, 

Lepomis sp. 

Centrarchidae Perciformes Teleostei Chordata 

 

Seven of the 16 GMCVs used to develop the chronic ammonia criterion were fish. As a Category, fish 

were the second most sensitive group with the mollusks being more sensitive. The Lepomis were the third 

most sensitive Genus behind the two Unionid genera. The fish GMCVs ranged from 6.92 mg TAN/L to 

21.36 mg TAN/L in waters that had a pH of 7. This range was 3.6 to 11 times higher than the chronic 

ammonia value of 1.9 mg TAN/L in waters that had a pH of 7. All but the sunfish GMAVs were higher 

than the 2.5 times the chronic concentration of 1.9 mg TAN/L allowed during a 30-day rolling average in 

waters with a pH of 7. These data indicate that the proposed chronic ammonia criterion will not influence 

the abundance and/or composition of fish that would be used as hosts for the glochidia parasitic stage. 

 

In conclusion, the chronic ammonia criteria MAY AFFECT, NOT LIKELY TO ADVERSELY 

AFFECT the 49 federally listed threatened and endangered mussels.  

 

 

CRUSTACEANS/CRAYFISH 

 
Faxonius shoupi Nashville crayfish E 

 

Table IV.G.11. 
Ammonia GMCVs from Table 4 with Taxonomy 

(EPA Ammonia 2013 page 39) 

Rank GMCV 

(mg TAN/L) 

Category 

Scientific Name 

Family Order Class Phylum 

16 73.74 Stonefly, 

Pteronarcella badia 

Pteronarcyidae Plecoptera Insecta Arthropoda 
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Table IV.G.11. 
Ammonia GMCVs from Table 4 with Taxonomy 

(EPA Ammonia 2013 page 39) 

Rank GMCV 

(mg TAN/L) 

Category 

Scientific Name 

Family Order Class Phylum 

15 53.75 Water flea, 

Ceriodaphnia sp. 

Daphniidae Diplostraca Branchiopoda Arthropoda 

14 41.46 Water flea, 

Daphnia magna 

Daphniidae Cladocera Crustacea Arthropoda 

13 29.17 Amphipod, 

Hyalella azteca 

Hyaleilidae Amphipoda Malacostraca Arthropoda 

 

The GMCV for the Amphipod, Hyalella azteca, is the closest taxonomic relationship to the Nashville 

crayfish, as they share the same Class Malacostraca. The Arthropoda represent four of the 16 GMCVs, 

all of them the least sensitive of those taxa used to generate the Final Chronic Value. The GMCV for 

Hyalella is 29.17 mg TAN/L or 15 times higher than the proposed chronic ammonia criterion for waters 

at a pH of 7 and a temperature of 20°C. The other three GMCVs are over 20 times higher than the 

proposed chronic ammonia criterion. 

 

These values support a determination that the proposed chronic ammonia criterion will have NO 

EFFECT on the Nashville crayfish. 

 

 

FISH 
Chrosomus saylori  Laurel dace  E 

Cyprinella caerulea  blue shiner  T 

Erimonax monachus  spotfin chub  T 

Erimystax cahni  slender chub  T 

Etheostoma akatulo  bluemask darter E 

Etheostoma boschungi slackwater darter T 

Etheostoma percnurum duskytail darter E 

Etheostoma susanae  Cumberland darter E 

Etheostoma wapiti  boulder darter  E 

Fundulus julisia  Barrens topminnow PE 

Notropis albizonatus  palezone shiner E 

Noturus baileyi  smoky madtom E 

Noturus crypticus  chucky madtom E 

Noturus flavipinnis  yellowfin madtom T 

Noturus stanauli  pygmy madtom E 

Percina antesella  amber darter  E 

Percina aurolineata  goldline darter  T 

Percina jenkinsi  Conasauga logperch E 

Percina tanasi   snail darter  T 

Phoxinus cumberlandensis blackside dace  T 

Scaphirhynchus albus  pallid sturgeon  E 
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Seven (7) of the 16 GMCVs used to develop the chronic ammonia criterion were fish (see Table IV.G.10, 

above). As a Category, fish were the second most sensitive group with the mollusks being more sensitive. 

The Lepomis were the third most sensitive Genus behind the two Unionid genera. The fish GMCVs 

ranged from 6.92 mg TAN/L to 21.36 mg TAN/L in waters that had a pH of 7. This range was 3.6 to 11 

times higher than the chronic ammonia value of 1.9 mg TAN/L in waters that had a pH of 7. All GMAVs 

were higher than 4.75 mg TAN/L (2.5 times the chronic concentration of 1.9 mg TAN/L) allowed during 

a 30-day rolling average in waters with a pH of 7. 

 

These federally listed and proposed endangered fish are primarily invertevores. There diets consist 

primarily of aquatic insects, snails, mussels, crustaceans and some fish. The analysis above stated that the 

snails, mussels, crustaceans and fish will not be adversely affected, so the populations of these food item’s 

abundance or composition will not be affected (See above, SNAILS, MUSSELS and CRUSTACEANS). 

Fish as forage food will also have no change to their abundance and/or composition, as observed above. 

For impacts on insect prey items please see the discussion above in the Crustaceans/Crayfish and 

Table IV.G.11. The Arthropoda were the least sensitive to chronic ammonia. The most sensitive GMCV 

was 29.17 mg TAN/L or 15 times higher than the chronic ammonia criterion of 1.9 mg TAN/L in waters 

with a pH of 7 and temperature of 20°C. This data suggests that there will be no effect on the abundance 

and/or composition of insect food prey for the federally listed fish species. 

 

Therefore, the proposed chronic ammoinia criteria will have NO EFFECT on federally listed and 

proposed listed fish species. 

 

 

BATS 
Corynorhinus (=Plecotus) townnsendii virginianus Virginia big-eared bat  E 

Myotis grisescens     gray bat   E 

Myotis septentrionalis     northern long-eared bat T 

Myotis sodalis      Indiana bat   E 

 

The Virginia big-eared bat, gray bat, northern long-eared bat and Indiana bat will not be meaningfully 

exposed to ammonia through direct exposure or through their diet. 

 

All four bats rely on emergent aquatic insects as food sources. There will be no change in the abundance 

and/or composition of aquatic insects from the proposed chronic ammonia criteria (See above, FISH). 

 

Therefore, the proposed chronic ammonia criterion will have NO EFFECT on the four listed bats. 

 

 

BIRD  

Sterna antillarum least tern E 

 

The endangered least tern will not be meaningfully exposed to ammonia through direct or dietary 

exposure. The endangered least tern eats mainly small fishes, generally less than 9 cm in lengths, with 

interior populations depending almost entirely on cyprinids. However, they may also eat aquatic insects. 

There will be no effect on the abundance and/or composition to fish or insect populations (See above, 

FISH). 

 

As a result, the proposed chronic ammonia criterion will have NO EFFECT on the least tern. 
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Chapter IV. Manner of Effect by Specific Action 

 
H. Critical Habitat in Tennessee Waters 
 

Federally listed aquatic and aquatic species that have designated Critical Habitat (CH) within the State of 

Tennessee are listed in Chapter III - Table A. All these designated CHs are rivers, creeks, forks or 

branches are reaches of flowing water that are waters of the United States and waters of the State of 

Tennessee, Chapter III - Table B. 

 

Each CH is a geographical area occupied by the species at the time of listing that contains physical or 

biological features essential to the conservation of the species and may require special management 

considerations or protection and sometimes contains specific areas outside the geographical area occupied 

by the species, if it is determined that the area itself is essential for conservation (50 CFR §424.12(b)). 

 

Critical habitat physical or biological features are those features that support the life-history needs of the 

species, including but not limited to water characteristics and prey (50 CFR §424.11 Definitions Physical 

or biological features). 

 

The acute and chronic criteria evaluated for the seven chemicals considered in this biological evaluation 

should be considered as essential constituents of the various CHs. These acute and chronic criteria are 

essential to the conservation of the species. These criteria identify protective concentrations that will 

prevent any direct adverse effect on the aquatic species and the aquatic life-stages of water dependent 

species. These criteria are also essential to the conservation of the species because they prevent an adverse 

indirect effect on the federally listed species through an adverse change in the composition and/or 

abundance of their aquatic or aquatic dependent prey species. 

 

In conclusion, all the acute and chronic criteria considered within this biological evaluation will protect all 

the aquatic CH considered in this biological evaluation. None of the criteria considered in this 

biological evaluation will destroy or adversely modify any of the aquatic CH considered in this 

biological evaluation. Each of the aquatic CH considered in this biological evaluation has listed as part of 

their essential conservation physical or biological features the acute and chronic aquatic life criteria 

analyzed within this biological evaluation. 
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Chapter V. EPA Findings 
 

Table V.1. shows EPA’s findings of “No Effect” (NE), may affect - ‘Not Likely To Adversely Affect” 

(NLTAA) or “No Jeopardy” (NJ) for each individual species and if pertinent, the findings of “No Adverse 

Modification” (NAM) for each species’ Critical Habitat (CH) by proposed acute and chronic criteria for 

each of the seven chemicals. 

 

A. The following is a summarization of EPA’s findings by Category (Snails, Mussels, 

Crayfish, Fish, Bats and Bird, See Table III.A.) for each proposed criterion. 
 

Cadmium Acute Criterion 

Snails – NE, Mussels – NE, Mussel CH – NAM, Crayfish – NE, Fish NE & NLTAA, Fish – NJ, 

Fish CH – NAM, Bats – NE and Bird – NE. 

 

Cadmium Chronic Criterion 

Snails – NLTAA, Mussels - NLTAA, Mussel CH – NAM, Crayfish – NLTAA, Fish NLTAA, Fish – NJ, 

Fish CH – NAM, Bats – NE and Bird – NE. 

 

Selenium Lotic Chronic Criterion 

Snails – NE, Mussels – NE, Mussel CH – NAM, Crayfish -NE, Fish – NLTAA, Fish – NJ, Fish CH – 

NAM, Bats – NE and Bird – NE 

 

Selenium Lentic Chronic Criterion 

Snails – NE, Mussels – NE for snuffbox mussel, Mussel CH – NAM, Crayfish – NE, Fish – NE, Fish – 

NJ, Fish CH – NAM, Bats – NE and Bird – NE. 

 

Acrolein Acute Criterion 

Snails – NE, Mussels NE, Mussel CH – NAM, Crayfish – NE, Fish – NE, Fish – NJ, Fish CH – NAM, 

Bats – NE and Bird – NE. 

 

Acrolein Chronic Criterion 

Snails – NE, Mussels – NE, Mussel CH – NAM, Crayfish – NE, Fish – NE, Fish – NJ, Fish CH – NAM, 

Bats – NE and Bird – NE. 

 

Carbaryl Acute Criterion 

Snails – NE, Mussels – NE, Mussel CH – NAM, Crayfish – NE, Fish - NE, Fish – NJ, Fish CH – NAM, 

Bats – NE and Bird NE 

 

Carbaryl Chronic Criterion 

Snails – NE, Mussels – NE, Mussel CH – NAM, Crayfish – NE, Fish - NE, Fish – NJ, Fish CH – NAM, 

Bats – NE and Bird NE 

 

Chlorpyrifos Acute Criterion 

Snails – NE, Mussels – NE, Mussel CH – NAM, Crayfish – NE, Fish - NE, Fish – NJ, Fish CH – NAM, 

Bats – NE and Bird – NE 

 

Chlorpyrifos Chronic Criterion 

Snails – NE, Mussels – NE, Mussel CH – NAM, Crayfish – NE, Fish – NE, Fish – NJ, Fish CH – NAM, 

Bats – NLTAA and Bird – NLTAA 
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Diazinon Acute Criterion 

Snails – NE, Mussels – NE, Mussel CH – NAM, Crayfish – NLTAA, Fish – Cyprinids NE & Others 

NLTAA, Fish- NJ, Fish CH – NAM, Bats – NE and Bird - NE 

 

Diazinon Chronic Criterion 

Snails – NE, Mussels – NE, Mussel CH – NAM, Crayfish – NLTAA, Fish – Cyprinids NE & Others 

NLTAA, Fish- NJ, Fish CH – NAM, Bats – NE and Bird – NE 

 

Ammonia Acute Criterion 

Snails – NLTAA, Mussels – NLTAA, Mussel C – NAM, Crayfish – NE, Fish – NE, Fish – NJ, Fish CH – 

NAM, Bats – NE and Bird - NE 

 

Ammonia Chronic Criterion 

Snails – NE, Mussels – NLTAA, Mussel CH – NAM, Crayfish – NE, Fish NE, Fish – NJ, Fish CH – 

NAM, Bats – NE and Bird – NE 

 

 

B. Findings of No Effect by proposed criterion and category (Snails, Mussels, 

Crayfish, Fish, Bats and Bird, see Table III.A) and no written concurrence is 

required with FWS. 
 

No Effects for: 

Cadmium Acute Criterion 

Snails – NE, Mussels – NE, Crayfish – NE, Fish NE Cyprinidae & Ictaluridae, Bats – NE, Bird - NE 

 

Cadmium Chronic Criterion 

Bats – NE and Bird - NE 

 

Selenium Lotic Chronic Criterion 

Snails – NE, Mussels – NE, Crayfish – NE, Bats – NE, Bird - NE 

 

Selenium Lentic Chronic Criterion 

Snails – NE, Mussels – NE, Crayfish – NE, Fish – NE, Bats – NE, and Bird - NE 

 

Acrolein Acute Criterion 

Snails – NE, Mussels – NE, Crayfish – NE, Fish – NE, Bats – NE, and Bird - NE  

 

Acrolein Chronic Criterion 

Snails – NE, Mussels – NE, Crayfish – NE, Fish – NE, Bats – NE, and Bird - NE  

 

Carbaryl Acute Criterion 

Snails – NE, Mussels – NE, Crayfish – NE, Fish - NE, Bats – NE and Bird - NE 

 

Carbaryl Chronic Criterion 

Snails – NE, Mussels – NE, Crayfish – NE, Fish - NE, Bats – NE and Bird - NE 

 

Chlorpyrifos Acute Criterion 

Snails – NE, Mussels – NE, Crayfish – NE, Fish - NE, Bats – NE and Bird – NE 
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Chlorpyrifos Chronic Criterion 

Snails – NE, Mussels – NE, Crayfish – NE, and Fish – NE 

 

Diazinon Acute Criterion 

Snails – NE, Mussels – NE, Crayfish – NE, Fish – NE Laurel dace, blue shiner, spotfin chub, slender 

chub, palezone shiner and blackside dace, Bats – NE, and Bird - NE 

 

Diazinon Chronic Criterion 

Snails – NE, Mussels – NE, Fish –NE Laurel dace, blue shiner, spotfin chub, slender chub, palezone 

shiner and blackside dace, Bats – NE, and Bird - NE 

 

Ammonia Acute Criterion 

Crayfish – NE, Fish – NE, Bats – NE and Bird - NE 

 

Ammonia Chronic Criterion 

Snails – NE, Crayfish – NE, Fish - NE, Bats – NE and Bird – NE 

 

 

C. May Affect – Not Likely to Adversely Affect by Criterion and Category, and 

requires Written Concurrence with FWS 
 

Cadmium Acute Criterion 

Fish NLTAA - pallid sturgeon, bluemask darter, slackwater darter, duskytail darter, Cumberland darter, 

boulder darter, amber darter, goldline darter, Conasauga logperch, and snail darter 

 

Cadmium Chronic Criterion 

Snails – NLTAA, Mussels - NLTAA, Crayfish – NLTAA, Fish NLTAA – all 20 listed fish 

 

Selenium Lotic Chronic Criterion 

Fish NLTAA – all 20 listed fish 

 

Selenium Lentic Chronic Criterion 

None 

 

Acrolein Acute Criterion 

None 

 

Acrolein Chronic Criterion 

None 

 

Carbaryl Acute Criterion 

None 

 

Carbaryl Chronic Criterion 

None 

 

Chlorpyrifos Acute Criterion 

None 
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Chlorpyrifos Chronic Criterion 

Bats – NLTAA and Bird - NLTAA 

 

Diazinon Acute Criterion 

Bats – NLTAA and Bird - NLTAA 

 

Diazinon Chronic Criterion 

Nashville Crayfish – NLTAA, Fish – NLTAA – pallid sturgeon, smoky madtom, chucky madtom, 

yellowfin madtom, pygmy madtom, bluemask darter, slackwater daE2PArter, duskytail darter, 

Cumberland darter, boulder darter, amber darter, goldline darter, Conasauga logperch and snail darter 

 

Ammonia Acute Criterion 

Snails – NLTAA and Mussels – NLTAA 

 

Ammonia Chronic Criterion 

Mussels – NLTAA 

 

 

D. Mussel and Fish Critical Habitat Findings of No Adverse Modification by 

Criterion requires concurrence with the FWS 
 

Cadmium Acute Criterion, Cadmium Chronic Criterion, Selenium Lotic Chronic Criterion, Acrolein 

Acute Criterion, Acrolein Chronic Criterion, Carbaryl Acute Criterion, Carbaryl Chronic Criterion, 

Chlorpyrifos Acute Criterion, Chlorpyrifos Chronic Criterion, Diazinon Acute Criterion, Diazinon 

Chronic Criterion, Ammonia Acute Criterion and Ammonia Chronic Criterion. 

 

 

E. Conference Not Required for the Proposed Endangered Barrens topminnow 

because of the Findings of No Jeopardy by Criterion 
 

Cadmium Acute Criterion, Cadmium Chronic Criterion, Selenium Lotic Chronic Criterion, Acrolein 

Acute Criterion, Acrolein Chronic Criterion, Carbaryl Acute Criterion, Carbaryl Chronic Criterion, 

Chlorpyrifos Acute Criterion, Chlorpyrifos Chronic Criterion, Diazinon Acute Criterion, Diazinon 

Chronic Criterion, Ammonia Acute Criterion and Ammonia Chronic Criterion. 
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Cadmium Selenium Acrolein Carbaryl Chlorpyrifos Diazinon Ammonia 

Common 

Name 

Status 

Code 

Critical 

Habitat 

(CH) 

Acute Chronic Lotic 

Chronic 

Lentic 

Chronic 

Acute Chroni

c 

Acute Chronic Acute Chronic Acute Chronic Acute Chronic 

royal marstonia 

(snail) 

E22 - NE23 NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NE 

Anthony's 

riversnail 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NE 

Spectaclecase E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

Cumberland 
elktoe 

E CH NE 

NAM
24 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

Appalachian 

elktoe 

E CH NE 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

fanshell E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

dromedary 
pearlymussel 

E - NE NLTAA NE NE NE NE NE NE NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA NLTAA 

Cumberlandian 
combshell 

E CH NE 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

oyster mussel E CH NE 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

yellow blossom 
(pearlymussel) 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

tan riffleshell E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

upland 

combshell 

E CH NE 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

catspaw 
(=purple cat's 

paw 

pearlymussel) 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

southern 
acornshell 

E CH NE 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

green blossom 
(pearlymussel) 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

tubercled 
blossom 

(pearlymussel) 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

                                                           
22 E = Endangered, T = Threatened, PE = Proposed Endangered 
23 NE = No Effect; NLTAA = May Affect, Not Likely to Adversely Affect, NJ = No Jeopardy: Findings for T&E and PE Listed Species 
24 NAM = No Adverse Modification: Findings for Critical Habitats 
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Cadmium Selenium Acrolein Carbaryl Chlorpyrifos Diazinon Ammonia 

Common 

Name 

Status 

Code 

Critical 

Habitat 

(CH) 

Acute Chronic Lotic 

Chronic 

Lentic 

Chronic 

Acute Chroni

c 

Acute Chronic Acute Chronic Acute Chronic Acute Chronic 

snuffbox 
mussel 

E - NE NLTAA NE NLTAA NE NE NE NE NE NE NE NE NLTAA NLTAA 

turgid blossom 
(pearlymussel) 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

shiny pigtoe E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

finerayed 

pigtoe 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

cracking 

pearlymussel 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

pink mucket 
(pearlymussel) 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

finelined 
pocketbook 

T CH NE 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

Alabama 

lampmussel 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

birdwing 

pearlymussel 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

scaleshell 

mussel 

E - NE NLTAA NE NE NE NE NE NE NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA NLTAA 

Alabama 

moccasinshell 

T CH NE 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

Coosa 
moccasinshell 

E CH NE 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

ring pink 

(mussel) 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

littlewing 
pearlymussel 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

white 

wartyback 
(pearlymussel) 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

orangefoot 

pimpleback 
(pearlymussel) 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

sheepnose 

Mussel 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

clubshell E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

southern pigtoe E CH NE 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 
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Cadmium Selenium Acrolein Carbaryl Chlorpyrifos Diazinon Ammonia 

Common 

Name 

Status 

Code 

Critical 

Habitat 

(CH) 

Acute Chronic Lotic 

Chronic 

Lentic 

Chronic 

Acute Chroni

c 

Acute Chronic Acute Chronic Acute Chronic Acute Chronic 

Cumberland 
pigtoe 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

Georgia pigtoe E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

ovate clubshell E CH NE 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

rough pigtoe E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

slabside 

pearlymussel 

E CH NE 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

triangular 

Kidneyshell 

E CH NE 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

fluted 

kidneyshell 

E CH NE 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

rabbitsfoot T CH NE 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

rough 

rabbitsfoot 

E CH NE 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

winged 

mapleleaf 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

Cumberland 

monkeyface 

(pearlymussel) 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

Appalachian 
monkeyface 

(pearlymussel) 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

pale lilliput 
(pearlymussel) 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

rayed Bean E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

purple bean E CH NE 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

Cumberland 

bean 
(pearlymussel) 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NE NLTAA NLTAA 

Nashville 
crayfish 

E - NE NLTAA NE NE NE NE NE NE NE NE NE NLTAA NE NE 

pallid sturgeon E - NLTAA NLTAA NLTAA NE NE NE NE NE NE NE NLTAA NLTAA NE NE 
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Cadmium Selenium Acrolein Carbaryl Chlorpyrifos Diazinon Ammonia 

Common 

Name 

Status 

Code 

Critical 

Habitat 

(CH) 

Acute Chronic Lotic 

Chronic 

Lentic 

Chronic 

Acute Chroni

c 

Acute Chronic Acute Chronic Acute Chronic Acute Chronic 

Laurel dace E CH NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

blue shiner T - NE NLTAA NLTAA NE NE NE NE NE NE NE NE NE NE NE 

spotfin chub T CH NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

slender chub T CH NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

palezone shiner E - NE NLTAA NLTAA NE NE NE NE NE NE NE NE NE NE NE 

blackside dace T - NE NLTAA NLTAA NE NE NE NE NE NE NE NE NE NE NE 

Barrens 
topminnow 

PE - NJ NJ NJ NJ NJ NJ NJ NJ NJ NJ NJ NJ NJ NJ 

smoky madtom E CH NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

chucky madtom E CH NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

yellowfin 

madtom 

T CH NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

pygmy madtom E - NE NLTAA NLTAA NE NE NE NE NE NE NE NLTAA NLTAA NE NE 

bluemask darter E - NLTAA NLTAA NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

slackwater 

darter 

T CH NLTAA 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

duskytail darter E - NLTAA NLTAA NLTAA NE NE NE NE NE NE NE NLTAA NLTAA NE NE 

Cumberland 

darter 

E CH NLTAA 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

boulder darter E - NLTAA NLTAA NLTAA NE NE NE NE NE NE NE NLTAA NLTAA NE NE 

amber darter E CH NLTAA 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

goldline darter T - NLTAA NLTAA NLTAA NE NE NE NE NE NE NE NLTAA NLTAA NE NE 

Conasauga 

logperch 

E CH NLTAA 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NE 

NAM 

NLTAA 

NAM 

NLTAA 

NAM 

NE 

NAM 

NE 

NAM 

snail darter T - NLTAA NLTAA NLTAA NE NE NE NE NE NE NE NLTAA NLTAA NE NE 

Virginia big-

eared bat 

E - NE NE NLTAA NLTAA NE NLTAA NE NE NE NLTAA NE NE NE NE 
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Cadmium Selenium Acrolein Carbaryl Chlorpyrifos Diazinon Ammonia 

Common 

Name 

Status 

Code 

Critical 

Habitat 

(CH) 

Acute Chronic Lotic 

Chronic 

Lentic 

Chronic 

Acute Chroni

c 

Acute Chronic Acute Chronic Acute Chronic Acute Chronic 

gray bat E - NE NE NE NE NE NE NE NE NE NLTAA NE NE NE NE 

Northern long-

eared bat 

T - NE NE NE NE NE NE NE NE NE NLTAA NE NE NE NE 

Indiana bat E - NE NE NE NE NE NE NE NE NE NLTAA NE NE NE NE 

least tern E - NE NE NE NE NE NE NE NE NE NLTAA NE NE NE NE 
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General Water Quality Criteria 
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Place substance of rules and other info here. Please be sure to include a detailed explanation of the changes being 
made to the listed rule(s).  Statutory authority must be given for each rule change. For information on formatting rules go 
to  
http://sos-tn-gov-files.s3.amazonaws.com/forms/Rulemaking%20Guidelines_September2016.pdf. 
 

Chapter 0400-40-03 
General Water Quality Criteria 

 
Amendments 

 
Rule 0400-40-03-.01 Tennessee Board of Water Quality, Oil and Gas is amended by deleting it in its entirety and 
substituting instead the following: 
 
0400-40-03-.01 Tennessee Board of Water Quality, Oil and Gas 
 
The Water Quality Control Act, T.C.A., § 69-3-101, et seq., makes it the duty of the Board of Water Quality, Oil and Gas 
to study and investigate all problems concerned with the pollution of the Waters of the State and with its prevention, 
abatement, and control; and to establish such standards of quality for any Waters of the State in relation to their 
reasonable and necessary use as the Board shall deem to be in the public interest; and establish general policies 
relating to pollution as the Board shall deem necessary to accomplish the purposes of the Act.  The following general 
considerations and criteria shall be used to determine the permissible conditions of waters with respect to pollution and 
preventative or corrective measures required to control pollution in various waters or in different sections of the same 
waters. 
 
Authority: T.C.A. §§ 69-3-101 et seq. and 4-5-201 et seq. 
 
Rule 0400-40-03-.02 General Considerations is amended by deleting it in its entirety and substituting instead the following: 
 
(1) Tennessee water quality standards shall consist of the General Water Quality Criteria and the Antidegradation 

Statement found in Chapter 0400-40-03, and the Use Classifications for Surface Waters found in Chapter 0400-
40-04. 

 
(2) Waters have many uses which in the public interest are reasonable and necessary.  Such uses include:  sources 

of water supply for domestic and industrial purposes; propagation and maintenance of fish and other aquatic life; 
recreation in and on the waters including the safe consumption of fish and shellfish; livestock watering and 
irrigation; navigation; generation of power; propagation and maintenance of wildlife; and the enjoyment of scenic 
and aesthetic qualities of waters. 

 
(3) The rigid application of uniform water quality is not desirable or reasonable because of the varying uses of such 

waters.  The assimilative capacity of a stream for sewage and waste varies depending upon various factors and 
including the following:  volume of flow, depth of channel, the presence of falls or rapids, rate of flow, temperature, 
natural characteristics, and the nature of the stream.  

 
(4) In order to permit the reasonable and necessary uses of the Waters of the State, existing pollution should be 

corrected as rapidly as practicable, and future pollution prevented through the best available technology 
economically achievable level of treatment technology applicable to a specific source or that greater level of 
technology necessary to meet water quality standards; i.e., modeling and stream survey assessments, treatment 
plants or other control measures. 

 
(5) Since all Waters of the State streams are classified for more than one use, the most stringent criteria will be 

applicable.  In cases where criteria for protection of more than one use apply at different stream flows (e.g., aquatic 
life versus recreation), the most protective will also be applicable. 

 
(6) Waters identified as wet weather conveyances according to the definition found in Rule 0400-40-03-.04, shall be 

protective of humans and wildlife that may come in contact with them and shall not adversely affect the quality of 
downstream waters.  Applicable water quality standards will be maintained downstream of wet weather 
conveyances. 

 
(7) Where general water quality criteria are applied on a regional, ecoregional, or subecoregional basis, these criteria 

http://sos-tn-gov-files.s3.amazonaws.com/forms/Rulemaking%20Guidelines_September2016.pdf
http://sos-tn-gov-files.s3.amazonaws.com/forms/Rulemaking%20Guidelines_September2016.pdf
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will be considered to apply to a stream if eighty percent (80%) of its watershed or catchment is contained within 
the unit upon which the criterion is based.  

 
(8) All fish and aquatic life metals criteria are expressed as total recoverable, except cadmium, copper, lead, nickel, 

silver, and zinc which are expressed as dissolved.  Translators will be used to convert the dissolved fraction into 
a total recoverable permit limit.  One of three approaches to metals translation will be used: (1) translator is the 
same as the conversion factor, (2) translator is based on relationships derived from STORET data, (3) a site-
specific translator is developed.  Where available, a site-specific translator is preferred.  For assessing whether 
criteria for cadmium, copper, lead, nickel, silver, and zinc are exceeded by ambient water quality conditions, the 
dissolved criteria will also be translated in order to allow direct comparison to the ambient data, if total recoverable. 
The Metals Translator: Guidance for Calculating a Total Recoverable Permit Limit From a Dissolved Criteria (EPA-
823-B-96-007) may be referenced in applying this provision. 

 
(9) Site-specific numeric criteria studies may be conducted on any appropriate fish and aquatic life criteria criterion. 
 

(a)  Site-specific criteria studies based on a Water Effects Ratio (WER) calculated from the documented 
toxicity of a parameter in the stream in which it will be introduced may supersede the adopted criteria at 
a site.  The Division shall approve a site-specific criteria criterion for metals developed by others provided 
that the WER methodology [Interim Guidance on Determination and Use of Water-effect Ratios for Metals 
(EPA-823-B-94-001)] or the Streamlined Water-effects Ratio Procedure for Discharges of Copper (EPA-
822-R-01-001) is used, both the study plan and results are approved by the Department, and the U.S. 
Environmental Protection Agency has concurred with the final site specific criterion value(s). 

 
(b) Any site specific criterion for other toxics based on methodologies other than the above-listed 

methodologies WER methodology which recalculate specific criterion, such as the Resident Species 
Method or the Recalculation Method or the Biotic Ligand Model (BLM) for copper, must be adopted as a 
revision to Tennessee water quality standards into this Chapter, and following EPA approval, can be used 
for Clean Water Act purposes.   

 
References on this subject include, but are not limited to: Technical Support Document for Water Quality-based 
Toxics Control (EPA - 505/2-90-001); Technical Guidance Manual for Performing Waste Load Allocations: Book 
VIII (EPA/600/6-85/002a/002b/002c); MinteqA2, An Equilibrium Metal Speciation Model (EPA/600/3-87/012); 
Water Quality Standards Handbook, Second Edition (EPA-823-B-93-002); The Metals Translator: Guidance for 
Calculating a Total Recoverable Permit Limit From a Dissolved Criteria (EPA-823-B-96-007); Interim Guidance 
on Determination and Use of Water-effect Ratios for Metals (EPA-823-B-94-001). 
 

(10) Interpretation and application of narrative criteria shall be based on available scientific literature and EPA guidance 
and regulations. 

 
Authority: T.C.A. §§ 69-3-101 et seq. and 4-5-201 et seq. 
 
Rule 0400-40-03-.03 Criteria for Water Uses is amended by deleting it in its entirety and substituting instead the following: 
 
(1) The criteria for the use of Domestic Water Supply are the following. 
 

(a) Dissolved Oxygen - There shall always be sufficient dissolved oxygen present to prevent odors of 
decomposition and other offensive conditions. 

 
(b) pH - The pH value shall lie within the range of 6.0 to 9.0 and shall not fluctuate more than 1.0 unit in this 

range over a period of 24 hours. 
 
(c) Hardness or Mineral Compounds - The hardness of or the mineral compounds contained in the water 

shall not appreciably impair the usefulness of the water as a source of domestic water supply. 
 
(d) Total Dissolved Solids - The total dissolved solids shall at no time exceed 500 mg/l. 
 
(e) Solids, Floating Materials and Deposits - There shall be no distinctly visible solids, scum, foam, oily slick, 

or the formation of slimes, bottom deposits or sludge banks of such size or character as may impair the 
usefulness of the water as a source of domestic water supply. 
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(f) Turbidity or Color - There shall be no turbidity or color in amounts or characteristics that cannot be reduced 

to acceptable concentrations by conventional water treatment processes (See definition). 
 
(g) Temperature - The maximum water temperature change shall not exceed 3°C relative to an upstream 

control point.  The temperature of the water shall not exceed 30.5°C and the maximum rate of change 
shall not exceed 2°C per hour.  The temperature of impoundments where stratification occurs will be 
measured at a depth of 5 feet or mid-depth, whichever is less, and the temperature in flowing streams 
shall be measured at mid-depth. 

 
(h) Coliform - The concentration of the E. coli group shall not exceed 630 colony forming units (cfu) per 100 

ml as a geometric mean based on a minimum of 5 samples collected from a given sampling site over a 
period of not more than 30 consecutive days with individual samples being collected at intervals of not 
less than 12 hours. For the purpose of determining the geometric mean, individual samples having an E. 
coli group concentration of less than 1 cfu per 100 ml shall be considered as having a concentration of 1 
cfu per 100 ml. 

 
(i) Taste or Odor - The waters shall not contain substances which will result in taste or odor that prevent the 

production of potable water by conventional water treatment processes. 
 
(j) Toxic Substances - The waters shall not contain toxic substances, whether alone or in combination with 

other substances, which will produce toxic conditions that materially affect the health and safety of man 
or animals, or impair the safety of conventionally treated water supplies.  Available references include, 
but are not limited to: Quality Criteria for Water (Section 304(a) of Public Law 92-500 as amended); 
Federal Regulations under Section 307 of Public Law 92-500 as amended; and Federal Regulations under 
Section 1412 of the Public Health Service Act as amended by the Safe Drinking Water Act, (Public Law 
93-523).  Limits set for some of the most commonly occurring toxic substances are as follows: In addition, 
the following numeric criteria are for the protection of domestic water supply: 

 
 
Compound Criteria Compound Criteria 
 (µg/L)  (µg/L) 
    
Antimony       6 Diquat       20 
Arsenic     10 Endothall     100 
Beryllium       4 Glyphosate     700 
Barium 2000 Hexachlorobenzene         1 
Cadmium       5 Hexachlorocyclopentadiene       50 
Chromium, total   100 Oxamyl (Vydate)     200 
Lead       5 Picloram     500 
Cyanide (as free cyanide)   200 Simazine         4 
Mercury       2 2,3,7,8 TCDD (Dioxin)         0.00003 
Nickel   100 Benzene         5 
Selenium     50 Carbon tetrachloride         5 
Thallium       2 1,2-Dichloroethane         5 
Alachlor       2 1,1-Dichloroethylene         7 
Atrazine       3 1,1,1-Trichloroethane     200 
Carbofuran     40 Trichloroethylene         5 
Chlordane       2 Vinyl chloride         2 
Dibromo chloropropane       0.2 para-Dichlorobenzene       75 
Compound Criteria Compound Criteria 
 (µg/L)  (µg/L) 
    
2,4 Dichlorophenoxyacetic Acid     70  cis 1,2-Dichloroethylene       70 
Ethylene dibromide       0.05 1,2-Dichloropropane         5 
Heptachlor       0.4 Ethyl benzene     700 
Heptachlor epoxide       0.2 Monochlorobenzene     100 
Lindane       0.2 ortho-Dichlorobenzene     600 
Methoxychlor     40 Styrene     100 
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Polychlorinated biphenyls       0.5 Tetrachloroethylene         5 
2,4,5 Trichloropheno-  Toluene   1000 
       xyprioponic acid     50 trans 1,2-Dichloroethylene     100 
Pentachlorophenol       1 Xylenes, total 10000 
Benzo(a)pyrene       0.2 Dichloromethane         5 
Chlorobenzene   100 1,2,4-Trichlorobenzene       70 
Dalapon   200 1,1,2-Trichloroethane         5 
Di(2-ethylhexyl) adipate   400 Endrin         2.0 
Di(2-ethylhexyl) phthalate       6 Toxaphene         3 
Dinoseb       7 Nitrate  10000 
  Nitrite   1000 

 
 
(k) Other Pollutants - The waters shall not contain other pollutants in quantities that may be detrimental to 

public health or impair the usefulness of the water as a source of domestic water supply. 
 

(2) The criteria for the use of Industrial Water Supply are the following. 
 

(a) Dissolved Oxygen - There shall always be sufficient dissolved oxygen present to prevent odors of 
decomposition and other offensive conditions. 

 
(b) pH - The pH value shall lie within the range of 6.0 to 9.0 and shall not fluctuate more than 1.0 unit in this 

range over a period of 24 hours. 
 
(c) Hardness or Mineral Compounds - The hardness of or the mineral compounds contained in the water 

shall not appreciably impair the usefulness of the water as a source of industrial water supply. 
 
(d) Total Dissolved Solids - The total dissolved solids shall at no time exceed 500 mg/l. 
 
(e) Solids, Floating Materials and Deposits - There shall be no distinctly visible solids, scum, foam, oily slick, 

or the formation of slimes, bottom deposits or sludge banks of such size or character as may impair the 
usefulness of the water as a source of industrial water supply. 

 
(f) Turbidity or Color - There shall be no turbidity or color in amounts or characteristics that cannot be reduced 

to acceptable concentrations by conventional water treatment processes. 
 
(g) Temperature - The maximum water temperature change shall not exceed 3°C relative to an upstream 

control point.  The temperature of the water shall not exceed 30.5°C and the maximum rate of change 
shall not exceed 2°C per hour.  The temperature of impoundments where stratification occurs will be 
measured at a depth of 5 feet or mid- depth, whichever is less, and the temperature in flowing streams 
shall be measured at mid-depth. 

 
(h) Taste or Odor - The waters shall not contain substances which will result in taste or odor that would 

prevent the use of the water for industrial processing. 
 
(i) Toxic Substances - The waters shall not contain toxic substances whether alone or in combination with 

other substances, which will adversely affect industrial processing. 
 
(j) Other Pollutants - The waters shall not contain other pollutants in quantities that may adversely affect the 

water for industrial processing. 
 
 (3) The criteria for the use of Fish and Aquatic Life are the following. 
 

(a) Dissolved Oxygen - The dissolved oxygen shall not be less than 5.0 mg/l with the following exceptions.   
 

1.  In streams identified as trout streams, including tailwaters, dissolved oxygen shall not be less 
than 6.0 mg/L. 

 
2.  The dissolved oxygen concentration of trout waters designated identified as supporting a naturally 
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reproducing population shall not be less than 8.0 mg/L.  (Tributaries to trout streams or naturally 
reproducing trout streams should be considered to be trout streams or naturally reproducing trout 
streams, unless demonstrated otherwise.  Additionally, all streams within the Great Smoky 
Mountains National Park should be considered naturally reproducing trout streams.) 

 
3. In wadeable streams in subecoregion 73a, dissolved oxygen levels shall not be less than a daily 

average of 5.0 mg/L with a minimum dissolved oxygen level of 4.0 mg/L. 
 
4. The dissolved oxygen level of streams in ecoregion 66 (Blue Ridge Mountains) not designated 

identified as naturally reproducing trout streams shall not be less than 7.0 mg/L. 
 

Substantial and/or frequent variations in dissolved oxygen levels, including diurnal diel 
fluctuations, are undesirable if caused by man-induced conditions.  Diurnal Diel fluctuations in 
wadeable streams shall not be substantially different than the fluctuations noted in reference 
streams in that region.  

 
In lakes and reservoirs, the dissolved oxygen concentrations shall be measured at mid-depth in 
waters having a total depth of ten feet or less, and at a depth of five feet in waters having a total 
depth of greater than ten feet and shall not be less than 5.0 mg/L.   

 
(b) pH - The pH value shall not fluctuate more than 1.0 unit over a period of 24 hours and shall not be outside 

the following ranges:  6.0 – 9.0 in wadeable streams and 6.5 – 9.0 in larger rivers, lakes, reservoirs, and 
wetlands. 

 
(c) Solids, Floating Materials and Deposits - There shall be no distinctly visible solids, scum, foam, oily slick, 

or the formation of slimes, bottom deposits or sludge banks of such size or character that may be 
detrimental to fish and aquatic life. 

 
(d) Turbidity, Total Suspended Solids, or Color - There shall be no turbidity, total suspended solids, or color 

in such amounts or of such character that will materially affect fish and aquatic life.  In wadeable streams, 
suspended solid levels over time should not be substantially different than conditions found in reference 
streams. 

 
(e) Temperature - The maximum water temperature change shall not exceed 3°C relative to an upstream 

control point.  The temperature of the water shall not exceed 30.5°C and the maximum rate of change 
shall not exceed 2°C per hour.  The temperature of recognized trout waters shall not exceed 20°C.  There 
shall be no abnormal temperature changes that may affect aquatic life unless caused by natural 
conditions.  The temperature in flowing streams shall be measured at mid-depth.  

 
The temperature of impoundments where stratification occurs will be measured at mid-depth in the 
epilimnion (see definition in Rule 0400-40-03-.04) for warm water fisheries and mid-depth in the 
hypolimnion (see definition in Rule 0400-40-03-.04) for cold water fisheries.  In the case of large 
impoundments (100 acres or larger) subject to stratification and recognized as trout waters, the 
temperature of the hypolimnion shall not exceed 20°C. 

 
A successful demonstration as determined by the Department conducted for thermal discharge limitations 
under Section 316(a) of the Clean Water Act, (33 U.S.C. §1326), shall constitute compliance with this 
paragraph.  

 
(f) Taste or Odor - The waters shall not contain substances that will impart unpalatable flavor to fish or result 

in noticeable offensive odors in the vicinity of the water or otherwise interfere with fish or aquatic life.  
References include, but are not limited to: Quality Criteria for Water (section 304(a) of Public Law 92-500 
as amended). 

 
(g) Toxic Substances - The waters shall not contain substances or a combination of substances including 

disease - causing agents which, by way of either direct exposure or indirect exposure through food chains, 
may cause death, disease, behavioral abnormalities, cancer, genetic mutations, physiological 
malfunctions (including malfunctions in reproduction), physical deformations, or restrict or impair growth 
in fish or aquatic life or their offspring.  References on this subject include, but are not limited to:  Quality 
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Criteria for Water (Section 304(a) of Public Law 92-500 as amended); Federal Regulations under Section 
307 of Public Law 92-500 as amended.  The In addition, the following numeric criteria are for the protection 
of fish and aquatic life: 

 
Compound Criterion Maximum Criterion Continuous 
 Concentration µg/L Concentration µg/L 
 (CMC) (CCC) 

Arsenic (III)* 1  340 150 
Cadmium** 2     2.0 1.8     0.25 0.72 
Chromium, III** 2 570   74   
Chromium, VI* 1   16   11 
Copper** 2   13     9.0 
Lead** 2   65     2.5 
Mercury* 1 (b)     1.4     0.77 
Nickel** 470    52 
Selenium (lentic)   20      5 1.5 3 

Selenium (lotic)   20      3.1 3 
Silver** 2     3.2        --- 
Zinc** 2 120  120 
Cyanide*** 4    22      5.2 
Chlorine (TRC)   19     11 
Pentachlorophenol **** 5    19     15 
Acrolein     3.0       3.0 
Aldrin     3.0        --- 
g-BHC – Lindane (b)     0.95        --- 
Carbaryl      2.1        2.1 
Chlordane (b)      2.4        0.0043 
Chlorpyrifos      0.083        0.041 
4-4'-DDT (b)      1.1        0.001 
Demeton       ----         0.1 
Diazinon       0.1 0.17         0.1 0.17 
Dieldrin (b)       0.24         0.056 
a-Endosulfan       0.22         0.056 
b-Endosulfan       0.22         0.056 
Endrin       0.086                   0.036        
Guthion        ----         0.01 
Heptachlor       0.52         0.0038 
Heptachlor epoxide       0.52         0.0038 
Malathion        ----          0.1 
Methoxyclor        ----          0.03 
Methoxyclor        ----          0.001 
Nonylphenol 28.0      6.6 
Parathion      0.065      0.013 
PCBs, total (b)           ---      0.014 
Toxaphene (b)           0.73      0.0002 
Tributyltin (TBT)           0.46      0.072 

 
 

 
(b)  Bioaccumulative parameter. 

 
* 1  Criteria for these metals are expressed as dissolved. 
 
** 2 Criteria for these metals are expressed as dissolved and are a function of total hardness 

(mg/L). Hardness-dependent metals criteria may be calculated from the following (values 
displayed above correspond to a total hardness of 100 mg/l and may have been rounded):  

 
CMC (dissolved) = exp{mA[ln(hardness)]+bA } (CF) 
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CCC (dissolved) = exp{mC [ln(hardness)]+bC} (CF) 

 
 

Chemical MA bA MC  BC Freshwater Conversion Factors (CF) 

     CMC CCC 

Cadmium 1.0166 
0.9798 

-3.924  
-3.866 

 0.7409 
0.7977 

-4.719 
-3.909 

1.136672-[(ln 
hardness)(0.041838)] 

1.101672-[(ln 
hardness)(0.041838)] 

Chromium 
III 

0.8190 3.7256 0.8190 0.6848 0.316 0.860 

Copper 0.9422 -1.700 0.8545 -1.702 0.960 0.960 

Lead 1.273 -1.460 1.273 -4.705 1.46203-[(ln 
hardness)(0.145712)] 

1.46203-[(ln 
hardness)(0.145712)] 

Nickel 0.8460 2.255 0.8460 0.0584 0.998 0.997 

Silver 1.72 -6.59   0.85  

Zinc 0.8473 0.884 0.8473 0.884  0.978 0.986 

 
 

If criteria are hardness-dependent, the Criterion Maximum Concentration (CMC) and Criterion Continuous 
Concentration (CCC) shall be based on the actual stream hardness.  When an ambient hardness of less than 25 
mg/L is used to establish criteria for cadmium or lead, the hardness dependent conversion factor (CF) shall not 
exceed one.  When ambient hardness is greater than 400 mg/L, criteria shall be calculated according to one of 
the following two options: (1) calculate the criterion using a default Water Effects Ratio (WER) of 1.0 and a 
hardness of 400 mg/L in the hardness based equation; or (2) calculate the criterion using a WER and the actual 
ambient hardness of the surface water in the hardness based equation.  For information concerning metals 
translation and site-specific criteria, see paragraph (9) of Rule 0400-40-03-.02. 

 
3 The numeric water criteria for selenium are applicable for all purposes, but for water quality assessment, fish 

tissue values may be used to confirm or refute impacts to aquatic life in accordance with and using the values 
from EPA’s Final Criterion: Aquatic Life Ambient Water Quality Criterion for Selenium – Freshwater (June 
30, 2016).  However, a lack of fish tissue data or the absence of fish from a waterbody will not prevent it from 
being assessed as impaired if a numeric water concentration criterion is exceeded. Fish tissue concentration 
alone may be used to establish use impairment. 

 
*** 4 If Standard Methods 4500-CN I (Weak Acid Dissociable), 4500-CN G (Cyanides Amenable to Chlorination 

after Distillation), or OIA-1677 are used, this criterion may be applied as free cyanide. 
 
**** 5 Criteria for pentachlorophenol are expressed as a function of pH.  Values displayed above correspond to a 

pH of 7.8 and are calculated as follows: 
 

CMC = exp(1.005(pH) - 4.869)         CCC = exp(1.005(pH) - 5.134) 
 

(h) Other Pollutants - The waters shall not contain other pollutants that will be detrimental to fish or aquatic 
life. 

 
(i) Iron – The waters shall not contain iron at concentrations that cause toxicity or in such amounts that 

interfere with habitat due to precipitation or bacteria growth.  
 
(j) Ammonia – The one-hour average concentration of total ammonia nitrogen (in mg N/L) shall not exceed 

the CMC (acute criterion) calculated using the following equations equation: 
 
 Where salmonid fish are present: 
 



 

SS-7039 (November 2017)  RDA 1693 

 
8 

0.275                             39.0 
CMC = ----------------------- + ------------------------ 

1 + 107.204-pH                    1 + 10 pH-7.204        
 
 

 Or where salmonid fish are not present: 
 

0.411                             58.4 
CMC = ----------------------- + ------------------------ 

1 + 107.204-pH                    1 + 10 pH-7.204       
 
  

  

 
The thirty 30-day average concentration of total ammonia nitrogen (in mg N/L) shall not exceed the CCC 
(chronic criterion) calculated using the following equations equation:  

 
 When fish early life stages are present: 
 

0.0577                             2.487 
CCC = -----------------------  +  ------------------------    ·  MIN (2.85, 1.45  ·  100.028· (25-T) ) 

                 1 + 107.688-pH                    1 + 10 pH-7.688            
 
 
 

 When fish early life stages are absent: 
 
      0.0577                    2.487 

CCC = -----------------------  +  ------------------------  ·  1.45  ·  100.028 · (25-MAX (T,7)) 
1 + 107.688-pH            1 + 10 pH-7.688            

 
 

  

 

 
In addition, the highest four-day average within the 30-day period shall not exceed 2.5 times the CCC. 

 
(k) Nutrients - The waters shall not contain nutrients in concentrations that stimulate aquatic plant and/or 

algae growth to the extent that aquatic habitat is substantially reduced and/or the biological integrity fails 
to meet regional goals.  Additionally, the quality of downstream waters shall not be detrimentally affected. 
Interpretation of this provision may be made using the document Development of Regionally-based 
Interpretations of Tennessee’s Narrative Nutrient Criterion and/or other scientifically defensible methods.  
 
Examples of parameters associated with the criterion include but are not limited to: nitrogen, phosphorus, 
potassium, calcium, magnesium, and various forms of each.  

 
(l) Coliform - The concentration of the E. coli group shall not exceed 630 cfu per 100 ml as a geometric mean 

based on a minimum of 5 samples collected from a given sampling site over a period of not more than 30 
consecutive days with individual samples being collected at intervals of not less than 12 hours.  For the 
purposes of determining the geometric mean, individual samples having an E. coli group concentration of 
less than 1 cfu per 100 ml shall be considered as having a concentration of 1 cfu per 100 ml.  In addition, 
the concentration of the E. coli group in any individual sample shall not exceed 2,880 cfu per 100 ml.  
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(m) Biological Integrity - The waters shall not be modified through the addition of pollutants or through physical 

alteration to the extent that the diversity and/or productivity of aquatic biota within the receiving waters 
are substantially decreased or, in the case of wadeable streams, substantially different from conditions in 
reference streams in the same ecoregion.  The parameters associated with this criterion are the aquatic 
biota measured.  These are response variables. 

 
Interpretation of this provision for any stream which (a) has at least 80% of the upstream catchment area 
contained within a single bioregion and (b) is of the appropriate stream order specified for the bioregion 
and (c) contains the habitat (riffle or rooted bank) specified for the bioregion, may be made using the most 
current revision of the Department’s protocols found in TDEC’s 2017 Quality System Standard Operating 
Procedure for Macroinvertebrate Stream Surveys and/or other scientifically defensible methods. 

 
Interpretation of this provision for all other wadeable streams, lakes, and reservoirs may be made using 
Rapid Bioassessment Protocols for Use in Wadeable Streams and Rivers (EPA/841-B-99-002) or Lake 
and Reservoir Bioassessment and Biocriteria (EPA 841-B-98-007), and/or other scientifically defensible 
methods.  Interpretation of this provision for wetlands or large rivers may be made using scientifically 
defensible methods.  Effects to biological populations will be measured by comparisons to upstream 
conditions or to appropriately selected reference sites in the same bioregion if upstream conditions are 
determined to be degraded. 

 
(n) Habitat - The quality of stream habitat shall provide for the development of a diverse aquatic community 

that meets regionally-based biological integrity goals.  Examples of parameters associated with this 
criterion include but are not limited to: sediment deposition, embeddedness of riffles, velocity/depth 
regime, bank stability, and vegetative protection.  Types of activities or conditions which can cause habitat 
loss include, but are not limited to: channel and substrate alterations, rock and gravel removal, stream 
flow changes, accumulation of silt, precipitation of metals, and removal of riparian vegetation.  For 
wadeable streams, the in stream habitat within each subecoregion shall be generally similar to that found 
at reference streams.  However, streams shall not be assessed as impacted by habitat loss if it has been 
demonstrated that the biological integrity goal has been met. 

 
(o) Flow – Stream or other waterbody flows shall support the fish and aquatic life criteria.   

 
(4) The criteria for the use of Recreation are the following. 
 

(a) Dissolved Oxygen - There shall always be sufficient dissolved oxygen present to prevent odors of 
decomposition and other offensive conditions. 

 
(b) pH - The pH value shall lie within the range of 6.0 to 9.0 and shall not fluctuate more than 1.0 unit in this 

range over a period of 24 hours. 
 
(c) Solids, Floating Materials and Deposits - There shall be no distinctly visible solids, scum, foam, oily slick, 

or the formation of slimes, bottom deposits or sludge banks of such size or character that may be 
detrimental to recreation. 

 
(d) Total Suspended Solids, Turbidity or Color - There shall be no total suspended solids, turbidity or color in 

such amounts or character that will result in any objectionable appearance to the water, considering the 
nature and location of the water. 

 
(e) Temperature - The maximum water temperature change shall not exceed 3°C relative to an upstream 

control point.  The temperature of the water shall not exceed 30.5°C and the maximum rate of change 
shall not exceed 2°C per hour.  The temperature of impoundments where stratification occurs will be 
measured at a depth of 5 feet, or mid- depth whichever is less, and the temperature in flowing streams 
shall be measured at mid-depth.  

 
(f) Coliform -  The concentration of the E. coli group shall not exceed 126 cfu colony forming units per 100 

ml, as a geometric mean based on a minimum of 5 samples collected from a given sampling site over a 
period of not more than 30 consecutive days with individual samples being collected at intervals of not 
less than 12 hours.  For the purposes of determining the geometric mean, individual samples having an 
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E. coli concentration of less than 1 cfu per 100 ml shall be considered as having a concentration of 1 cfu 
per 100 ml. 

 
Additionally, the concentration of the E. coli group in any individual sample taken from a lake, reservoir, 
State Scenic River, Exceptional Tennessee Water or ONRW (0400-40-03-.06) shall not exceed 487 cfu 
colony forming units per 100 ml.  The concentration of the E. coli group in any individual sample taken 
from any other waterbody shall not exceed 941 cfu colony forming units per 100 ml. 

 
(g) Taste or Odor - The waters shall not contain substances that will result in objectionable taste or odor. 
 
(h) Nutrients - The waters shall not contain nutrients in concentrations that stimulate aquatic plant and/or 

algae growth to the extent that the public’s recreational uses of the waterbody or other downstream waters 
are detrimentally affected.  Unless demonstrated otherwise, the nutrient criteria found in subparagraph 
(3)(k) of this rule will be considered adequately protective of this use. 

 
(i) Nutrient Response Criteria for Pickwick Reservoir: those waters impounded by Pickwick Dam on the 

Tennessee River.  The reservoir has a surface area of 43,100 acres at full pool, 9,400 acres of which are 
within Tennessee.  Chlorophyll a (corrected, as described in Standard Methods for the Examination of 
Water and Wastewater, 20th Edition, 1998): the mean of the photic-zone (See definition) composite 
chlorophyll a samples collected monthly April through September shall not exceed 18 µg/L, as measured 
over the deepest point, main river channel, dam forebay. 

 
(j) Toxic Substances - The waters shall not contain toxic substances, whether alone or in combination with 

other substances, that will render the waters unsafe or unsuitable for water contact activities including the 
capture and subsequent consumption of fish and shellfish, or will propose toxic conditions that will 
adversely affect man, animal, aquatic life, or wildlife.  Human health criteria have been derived to protect 
the consumer from consumption of contaminated fish and water.  The water and organisms criteria should 
only be applied to those waters classified for both recreation and domestic water supply.  The criteria for 
recreation are as follows: In addition, the following numeric criteria are for the protection of recreation: 

 
 
 Water & Organisms 
 Organisms Only 
 Criteria *1 Criteria 
Compound (µg/L) (µg/L) 
   
INORGANICS   
Antimony   5.6   640 
Arsenic (c)  10.0     10.0 
Mercury (b)     0.05        0.051 
Nickel  610  4600 
Thallium     0.24        0.47 
Cyanide  140    140 
Selenium  170     4200  
Zinc 7400 26000 
Dioxin **2 (b)       0.000001         0.000001 
   
   
VOLATILES   
Acrolein       6         9 
Acrylonitrile (c)       0.51          2.5 
Benzene (c)      22      510 
Bromoform (c)      43    1400 
Carbon tetrachloride (c)        2.3        16 
Chlorobenzene     130    1600 
Chlorodibromomethane (c)         4.0      130 
Chloroform (c)       57    4700 
Dichlorobromomethane (c)         5.5      170 
1,2-Dichloroethane (c)          3.8      370 
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1,1-Dichloroethylene        330    7100 
1,2-Dichloropropane (c)           5.0      150 
1,3-Dichloropropene (c)           3.4      210 
Ethylbenzene       530    2100 
Methyl bromide         47    1500 
Methylene chloride  (c)         46    5900 
1,1,2,2-Tetrachloroethane (c)           1.7        40 
Tetrachloroethylene (c)           6.9        33 
Toluene     1300  15000 
1,2-Trans-Dichloroethylene       140  10000 
1,1,2-Trichloroethane (c)           5.9      160 
Trichloroethylene (c)         25       300 
Vinyl chloride (c)           0.25         24 
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 Water & Organisms 
 Organisms Only 
 Criteria *1 Criteria 
Compound (µg/L) (µg/L) 
   
ACID EXTRACTABLES   
2-Chlorophenol         81         150 
2,4-Dichlorophenol         77         290 
2,4-Dimethylphenol       380         850 
2-Methyl-4,6-dinitrophenol         13         280 
Dinitrophenols         69       5300 
Pentachlorophenol (c) (pH)           2.7           30 
Phenol   10000   860000 
2,4,6-Trichlorophenol (c)         14           24 
   
BASE NEUTRALS   
Acenaphthene       670         990 
Anthracene     8300     40000 
Benzidine (c)           0.00086             0.0020 
Benzo(a)anthracene (c)           0.038             0.18 
Benzo(a)pyrene (c)           0.038             0.18 
Benzo(b)fluoranthene (c)           0.038             0.18 
Benzo(k)fluoranthene (c)           0.038             0.18 
Bis(2-Chlorethyl)ether (c)           0.30             5.3 
Bis(2-Chloro-isopropyl)ether     1400     65000 
Bis(2-Ethylhexyl)phthalate (c)         12           22 
Bis(Chloromethyl)ether (c)           0.0010             0.0029 
Butylbenzyl Phthalate (c)     1500       1900 
2-Chloronaphthalene     1000       1600 
Chrysene (c)           0.038             0.18 
Dibenz(a,h)Anthracene (c)           0.038             0.18 
1,2-Dichlorobenzene       420       1300 
1,3-Dichlorobenzene       320         960 
1,4-Dichlorobenzene         63         190 
3,3-Dichlorobenzidine (c)           0.21             0.28 
Diethyl phthalate   17000     44000 
Dimethyl phthalate 270000 1100000 
Di-n-butyl phthalate     2000       4500 
2,4-Dinitrotoluene (c)           1.1           34 
1,2-Diphenylhydrazine (c)           0.36             2.0 
Fluoranthene       130         140 
Fluorene     1100       5300 
Hexachlorobenzene (b)(c)           0.0028             0.0029 
Hexachlorobutadiene (b)(c)           4.4         180 
Hexachlorocyclohexane- 
Technical (b)(c)  

          0.123             0.414 

Hexachlorocyclopentadiene         40       1100 
Hexachloroethane (c)         14           33 
Ideno(1,2,3-cd)Pyrene (c)           0.038             0.18 
Isophorone (c)       350       9600 
Nitrobenzene         17         690 
Nitrosamines           0.0008             1.24 
Nitrosodibutylamine (c)           0.063             2.2 
Nitrosodiethylamine (c)           0.008             2.4 
Nitrosopyrrolidine (c)           0.16          340 
N-Nitrosodimethylamine (c)           0.0069            30 
N-Nitrosodi-n-Propylamine (c)           0.05              5.1 
N-Nitrosodiphenylamine (c)         33            60 
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 Water & Organisms 
 Organisms Only 
 Criteria *1 Criteria 
Compound (µg/L) (µg/L) 
   
Pyrene       830       4000 
Pentachlorobenzene (b)           1.4             1.5 
1,2,4,5-Tetrachlorobenzene (b)           0.97             1.1 
1,2,4-Trichlorobenzene         35           70 
2,4,5-Trichlorophenol     1800       3600 

 
   
PESTICIDES   
Aldrin (c)          0.00049             0.00050 
a-BHC (c)          0.026             0.049 
b-BHC (c)          0.091             0.17 
g-BHC - Lindane (b)          0.98             1.8 
Chlordane (b)(c)          0.0080             0.0081 
4-4'-DDT (b)(c)          0.0022             0.0022 
4,4'-DDE (b)(c)          0.0022             0.0022 
4,4'-DDD (b)(c)          0.0031             0.0031 
Dieldrin (b)(c)          0.00052             0.00054 
a-Endosulfan        62           89 
b-Endosulfan        62           89 
Endosulfan Sulfate        62           89 
Endrin          0.059             0.06 
Endrin Aldehyde          0.29             0.30 
Heptachlor (c)          0.00079             0.00079 
Heptachlor epoxide (c)          0.00039             0.00039 
PCB, total (b)(c)          0.00064             0.00064 
Toxaphene (b)(c)          0.0028             0.0028 

 
 
(b) Bioaccumulative parameter. 
 
(c) Carcinogenic pollutant. 10-5 risk level is used for all carcinogenic pollutants. 
 
* 1 These criteria are for protection of public health due to consumption of water and organisms and should only be 

applied to these waters designated for both recreation and domestic water supply. 
 
** 2 Total dioxin is the sum of the concentrations of all dioxin and dibenzofuran isomers after multiplication by Toxic 

Equivalent Factors (TEFs).  Following are the TEFs currently recommended by EPA (subject to revision): 
 

DIOXIN ISOMERS TEF FURAN ISOMERS TEF 

    

Mono-, Di-, & TriCDDs 0.0 Mono-, Di-, & TriCDFs 0.0 

    

2,3,7,8 TCDD 1.0 2,3,7,8 TCDF 0.1 

Other TCDDs 0.0 Other TCDFs 0.0 

    

1,2,3,7,8 PeCDD 0.5 1.0 1,2,3,7,8 PeCDF 0.05 0.03 

Other PeCDDs 0.0 2,3,4,7,8 PeCDF 0.5 0.3 

  Other PeCDFs 0.0 

    

1,2,3,4,7,8 HxCDD 0.1 Other PeCDFs 1,2,3,4,7,8 HxCDF 0.0 0.1 

1,2,3,6,7,8 HxCDD 0.1 1,2,3,6,7,8 HxCDF 0.1 
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1,2,3,7,8,9 HxCDD 0.1 1,2,3,7,8,9 HxCDF 0.1 

Other HxCDDs 0.0 2,3,4,6,7,8 HxCDF 0.1 

  Other HxCDFs 0.0 

    

1,2,3,4,6,7,8 HpCDD 0.01 1,2,3,4,6,7,8 HpCDF 0.01 

  1,2,3,4,7,8,9 HpCDF 0.01 

Other HpCDDs 0.0 Other HpCDFs 0.0 

    

OCDD 0.001 
0.0003 

OCDF 0.001 
0.0003 

 
(k) Other Pollutants - The waters shall not contain other pollutants in quantities which may have a detrimental 

effect on recreation. 
 
(l) Fish Consumption Advisories - A public fishing advisory will be considered when the calculated risk of 

additional cancers exceeds 10-4 for typical consumers or 10-5 for atypical consumers (See definition).  A 
"do not consume" advisory will be issued for the protection of typical consumers and a "precautionary 
advisory" will be issued for the protection of atypical consumers.  The following formula will be used to 
calculate the risk of additional cancers, using the current risk calculation factors and assumptions used 
by EPA unless better site-specific information is available: 

 
R = qE   
 
where: 
 
R=  Plausible-upper-limit risk of cancer associated with a chemical in a fisheries species for a human 

subpopulation. 
 
q = Carcinogenic Potency Factor for the chemical (mg kg-1 day-1)-1 estimated as the upper 95% 

confidence limit of the slope of a linear dose-response curve.  Scientifically defensible Potency 
Factors will be used. 

 
E = Exposure dose of the chemical (mg kg-1 day-1) from the fish species for the human subpopulation 

in the area.  E is calculated by the following formula: 
 

           C I X 
    E =   -------      where: 
             W 
 

C = Concentration of the chemical (mg/kg) in the edible portion of the species in the area.  The 
average levels from multiple fillet samples of the same species will be used.  Catfish will be 
analyzed skin-off with the belly flap included in the sample.  Gamefish and carp will be analyzed 
skin-on with the belly flap included in the sample.  Sizes of fish collected for analysis will represent 
the ranges of sizes likely to be collected and consumed by the public.  References on this subject 
include, but are not limited to: EPA's Guidance for Assessing Chemical Contaminant Data for use 
in Fish Advisories. 

 
I =  Mean daily consumption rate (g/day averaged over 70 year lifetime) of the fish species by the 

human subpopulation in the area.  6.5 g/day will be used unless better site-specific information is 
available. 

 
X = Relative absorption coefficient, or the ratio of human absorption efficiency to test animal 

absorption efficiency of the chemical.  Assumed to be 1.0 unless better information is available. 
 
W = Average human mass (kg).  75 kg will be used. 
 
For substances for which the public health concern is based on toxicity, a "do not consume" advisory will 
be considered warranted when average levels of the substance in the edible portion of fish exceed U.S. 
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Food and Drug Administration (FDA) Action Levels or EPA national criteria.  Based on the rationale used 
by FDA or EPA for their levels, the Commissioner may issue precautionary advisories at levels appropriate 
to protect sensitive populations. 
 

(m) Flow – Stream flows shall support recreational uses. 
 

(5) The criteria for the use of Irrigation are the following. 
 

(a) Dissolved Oxygen - There shall always be sufficient dissolved oxygen present to prevent odors of 
decomposition and other offensive conditions. 

 
(b) pH - The pH value shall lie within the range of 6.0 to 9.0 and shall not fluctuate more than 1.0 unit in this 

range over a period of 24 hours. 
 
(c) Hardness or Mineral Compounds - The hardness of or the mineral compounds contained in the water 

shall not impair its use for irrigation. 
 
(d) Solids, Floating Materials and Deposits - There shall be no distinctly visible solids, scum, foam, oily slick, 

or the formation of slimes, bottom deposits or sludge banks of such size or character as may impair the 
usefulness of the water for irrigation purposes. 

 
(e) Temperature - The temperature of the water shall not interfere with its use for irrigation purposes. 
 
(f) Toxic Substances - The waters shall not contain toxic substances whether alone or in combination with 

other substances which will produce toxic conditions that adversely affect the quality of the waters for 
irrigation. 

 
(g) Other Pollutants - The waters shall not contain other pollutants in quantities which may be detrimental to 

the waters used for irrigation. 
 

(6) The criteria for the use of Livestock Watering and Wildlife are the following. 
 

(a) Dissolved Oxygen - There shall always be sufficient dissolved oxygen present to prevent odors of 
decomposition and other offensive conditions. 

 
(b) pH - The pH value shall lie within the range of 6.0 to 9.0 and shall not fluctuate more than 1.0 unit in this 

range over a period of 24 hours. 
 
(c) Hardness or Mineral Compounds - The hardness of or the mineral compounds contained in the water 

shall not impair its use for livestock watering and wildlife. 
 
(d) Solids, Floating Materials and Deposits - There shall be no distinctly visible solids, scum, foam, oily slick, 

or the formation of slimes, bottom deposits or sludge banks of such size or character as to interfere with 
livestock watering and wildlife. 

 
(e) Temperature - The temperature of the water shall not interfere with its use for livestock watering and 

wildlife. 
 
(f) Toxic Substances - The waters shall not contain substances whether alone or in combination with other 

substances, which will produce toxic conditions that adversely affect the quality of the waters for livestock 
watering and wildlife. 

 
(g) Other Pollutants - The waters shall not contain other pollutants in quantities which may be detrimental to 

the water for livestock watering and wildlife. 
 

(7) The criteria for the use of Navigation are the following. 
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(a) Solids, Floating Materials and Deposits - There shall be no distinctly visible solids, scum, foam, oily slick, 
or the formation of slimes, bottom deposits or sludge banks of such size or character as to interfere with 
navigation. 

 
(b) Other Pollutants - The waters shall not contain other pollutants in quantities which may be detrimental to 

the waters used for navigation. 
 

Authority: T.C.A. §§ 69-3-101 et seq. and 4-5-201 et seq. 
 
Rule 0400-40-03-.04 Definitions is amended by deleting it in its entirety and substituting instead the following: 
 
In addition to the meanings provided in the Water Quality Control Act (T.C.A. § 69-3-103), terms used in these rules shall 
mean the following:  
 
(1)  Atypical consumers - Those persons in the vicinity of a stream or lake who due to physiological factors or previous 

exposure are more sensitive to specific pollutants than is the population in general. Examples of atypical 
consumers may include, but are not limited to: children; pregnant or nursing women; subsistence fishermen; 
frequent purchasers of commercially harvested fish; and agricultural, industrial, or military personnel who may 
have had previous occupational exposure to the contaminant of concern. 

 
(2)  Conventional Water Treatment - Conventional water treatment as referred to in the criteria denotes coagulation, 

sedimentation, filtration, and chlorination or disinfection. 
 
(3)  Degradation - The alteration of the properties of waters by the addition of pollutants, withdrawal of water, or 

removal of habitat, except those alterations of a short duration. 
 
(4)  De Minimis degradation – Degradation of a small magnitude, as provided in this paragraph.  
 

(a) Discharges and withdrawals 
 

1. Subject to the limitation in part 3 of this subparagraph, a single discharge other than those from 
new domestic wastewater sources will be considered de minimis if it uses less than five percent 
of the available assimilative capacity for the substance being discharged. 

 
(Note: Consistent with T.C.A. § 69-3-108, special consideration will be given to bioaccumulative 
substances to confirm the effect is de minimis, even if they are less than five percent (5%) of the 
available assimilative capacity.) 
 

2. Subject to the limitation in part 3 of this subparagraph, a single water withdrawal will be considered 
de minimis if it removes less than five percent of the 7Q10 flow of the stream.  

 
3.   If more than one activity described in part 1 or 2 of this subparagraph has been authorized in a 

segment and the total of the authorized and proposed impacts uses no more than 10% of the 
assimilative capacity, or 7Q10 low flow, they are presumed to be de minimis. Where the total of 
the authorized and proposed impacts uses 10% of the assimilative capacity, or 7Q10 low flow, 
additional degradation may only be treated as de minimis if the Division finds on a scientific basis 
that the additional degradation has an insignificant effect on the resource. 

 
(b) Habitat alterations authorized by an Aquatic Resource Alteration Permit (ARAP) are de minimis if the 

Division finds that the impacts, individually and cumulatively are offset by impact minimization and/or in-
system mitigation, provided however, in ONRWs the mitigation must occur within the ONRW. 

 
(5) Domestic wastewater discharge – A discharge of sanitary and other non-process wastewater from a treatment 

facility other than a publicly-owned treatment works (POTW) treating municipal sewage and/or industrial waste. 
Examples of domestic wastewater discharges include, but are not limited to, homes, subdivisions, campgrounds, 
hotels, travel centers, parks, and schools. 

 
(5)(6)  Ecoregion - A relatively homogeneous area defined by similarity of climate, landform, soil, potential natural 

vegetation, hydrology, or other ecologically relevant variables. 
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(6)(7) Epilimnion – The upper layer of water in a thermally stratified lake or reservoir. This layer consists of the warmest 

water and has a fairly uniform (constant) temperature. 
 
(7)(8) Ground water – Water beneath the surface of the ground within the zone of saturation, whether or not flowing 

through known and definite channels. 
 
(8)(9) Ground water table – The upper surface of the zone of saturation by ground water. 
 
(9)(10)  Hypolimnion – The lowest layer in a thermally stratified lake or reservoir. This layer consists of colder, more dense 

water, has a constant temperature and no mixing occurs. The hypolimnion of a eutrophic lake is usually low or 
lacking in oxygen. 

 
(10)(11) Interflow – The runoff infiltrating into the surface soil and moving toward streams as shallow, perched water above 

the main ground-water level. 
 
(12) In-system mitigation – mitigation for habitat alterations sufficient to result in no overall net loss of resource values, 

if provided in the same eight-digit hydrologic unit code as the alteration, or in another area proximate to the 
alteration as approved by the division to offset the loss of resource values in the area. In-system mitigation may 
not occur within a different major river drainage basin as the alteration (i.e., Tennessee River, Cumberland River, 
Mississippi River). 

 
(13) Lentic – Still water aquatic ecosystems such as ponds, lakes, or reservoirs. 
 
(14) Lotic – Flowing water aquatic ecosystems such as streams and rivers. 
 
(11)(15) Measurable degradation, as used in the context of discharges or withdrawals – Changes in parameters of waters 

that are of sufficient magnitude to be detectable by the best available instrumentation or laboratory analyses. 
 

(Note: Because analytical techniques change, the Department may consider either the most sensitive detection 
method needed to comply with state standards or any biological, chemical, physical, or analytical method, 
conducted in accordance with U.S. EPA approved methods as identified in 40 C.F.R. part 136.  Consistent with 
T.C.A. § 69-3-108, for scenarios involving cumulative, non-measurable activities or parameters that are managed 
by a narrative criterion, the Department will use mathematical models and ecological indices to ensure no 
degradation will result from the authorization of such activities, consistent with the state’s mixing zone policy.) 
 

(16) Minimum Level (ML) – a term referring to the lowest sample concentration at which reliable quantitative 
measurements can be made as defined in Appendix A of 40 C.F.R. part 136 (2018). 
 

(12)(17) Mixing Zone - That section of a flowing stream or impounded waters in the immediate vicinity of an outfall where 
an effluent becomes dispersed and mixed. 

 
(13)(18) Multiple populations – Two or more individuals from each of two or more distinct taxa, in the context of obligate 

lotic aquatic organisms. 
 
(19) New or increased discharge – A new discharge of pollutants to waters of the state or an increase in the authorized 

loading of a pollutant above either (1) numeric effluent limitations established in a National Pollutant Discharge 
Elimination System permit for that discharge, or (2) if no such limitations exist, the actual discharges of that 
pollutant.  

 
(14)(20) Normal weather conditions – Those within one standard deviation of the cumulative monthly precipitation means 

for at least the three months prior to the hydrologic determination investigation, based on a 30-year average 
computed at the end of each decade.  Precipitation data shall come from National Oceanographic and 
Atmospheric Agency’s National Climatic Data Center, National Resources Conservation Service’s National 
Climatic Data Center, Natural Resources Conservation Service’s National Water and Climate Center, or other 
well-established weather station. 

 
(15)(21) Obligate lotic aquatic organisms - Organisms that require flowing water for all or almost all of the aquatic phase 

of their life cycles. 
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(16)(22) Parameter – A biological, chemical, radiological, bacteriological, or physical property of water that can be directly 

measured.  Some criteria are expressed in terms of a single parameter; others, such as habitat, nutrients, and 
biological integrity are not directly measured, but are derived from measurements of parameters. 

 
(17)(23) Perched water – Water that accumulates above an aquitard that limits downward migration where there is an 

unsaturated interval below it, between the aquitard and the zone of saturation. 
 
(18)(24) Photic Zone - the region of water through which light penetrates and where photosynthetic organisms live. 
 
(19)(25) Reference condition - A parameter-specific set of data from regional reference sites that establish the statistical 

range of values for that particular substance at least-impacted streams. 
 
(20)(26) Reference Site - Least impacted waters within an ecoregion that have been monitored to establish a baseline to 

which alterations of other waters can be compared. 
 
(27) Resource values – The physical, chemical, and biological properties of the water resource that help maintain 

classified uses. These properties may include, but are not limited to, the ability of the water resource to: 
 

(a) filter, settle, and/or eliminate pollutants; 
 
(b) prevent the entry of pollutants into downstream waters; 
 
(c) assist in flood prevention; 
 
(d) provide habitat for fish, aquatic life, and wildlife; 
 
(e) provide drinking water for wildlife and livestock; 
 
(f) provide and support recreational and navigational uses; and 
 
(g) provide both safe quality and adequate quantity of water for domestic water supply and other applicable 

classified uses. 
 

(21)(28) Response Variable – a characteristic of water quality that can be measured and changes as a result of an 
alteration of habitat, water withdrawal, or discharge of pollutants, as distinguished from agents that cause changes 
in aquatic systems. 

 
(29) Significant degradation – an appreciable permanent loss of resource values resulting from a habitat alteration in 

a waterbody with unavailable parameters for habitat, unless mitigation sufficient to ensure no overall net loss of 
resource values is provided. 

 
(22)(30) Stratification – The tendency in lakes and reservoirs for distinct layers of water to form as a result of vertical 

change in temperature and, therefore, in the density of water. During stratification, dissolved oxygen, nutrients, 
and other parameters of water chemistry do not mix well between layers, establishing chemical as well as thermal 
gradients. 

 
(23)(31) Stream - A surface water that is not a wet weather conveyance. 
 
(24)(32) Subecoregion - A smaller, more homogenous area that has been delineated within an ecoregion. 
 
(25)(33) Thermocline – The middle layer in a thermally stratified lake or reservoir. In this layer there is a rapid decrease in 

temperature with depth. Also called the metalimnion. 
 
(26)(34) Wadeable streams - Streams that can be sampled using a hand held, one meter square or smaller kick net without 

water and materials escaping over the top of the net. 
 
(27)(35) Watercourse - A man-made or natural hydrologic feature with a defined linear channel which discretely conveys 

flowing water, as opposed to sheet-flow. 
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(28)(36) Wet weather conveyance - Man-made or natural watercourses, including natural watercourses that have been 

modified by channelization: 
 

(a) That flow only in direct response to precipitation runoff in their immediate locality;  
 
(b) Whose channels are at all times above the ground water table;  
 
(c) That are not suitable for drinking water supplies; and 
 
(d) In which hydrological and biological analyses indicate that, under normal weather conditions, due to 

naturally occurring ephemeral or low flow there is not sufficient water to support fish, or multiple 
populations of obligate lotic aquatic organisms whose life cycle includes an aquatic phase of at least two 
months. 

 
(29)(37) Wet weather conveyance determination - The decision based on site specific information of whether a particular 

watercourse is a stream or a wet weather conveyance.  It is synonymous with “stream determination” and 
“hydrologic determination.” 

 
(30)(38) Zone of saturation – A subsurface zone below the ground water table in which all of the interconnected voids and 

pore spaces are filled with water. 
 

Authority: T.C.A. §§ 69-3-101 et seq. and 4-5-201 et seq. 
 
Rule 0400-40-03-.05 Interpretation of Criteria is amended by deleting it in its entirety and substituting instead the following: 
 
0400-40-03-.05 Interpretation of Criteria 
 
(1) Interpretation of the above criteria shall conform to any rules and regulations or policies adopted by the Board of 

Water Quality, Oil and Gas. 
 
(2) The For measuring compliance with permit conditions, the effect of treated sewage or waste discharge on the 

receiving waters shall be considered beyond the mixing zone except as provided in this paragraph.  The extent to 
which this is practicable depends upon local conditions and the proximity and nature of other uses of the waters. 
Such mixing zones (See definition) shall be restricted in area and length; and shall not (a) prevent the free passage 
of fish or cause aquatic life mortality in the receiving waters; (b) contain materials in concentrations that exceed 
acute criteria beyond the zone immediately surrounding the outfall;  (c) result in offensive objectionable colors, 
odors, or other conditions; (d) produce undesirable aquatic life or result in dominance of a nuisance species; (e) 
endanger the public health or welfare; or (f) adversely affect the reasonable and necessary impair classified uses 
of the area; (g) create a condition of chronic toxicity beyond the edge of the mixing zone;  (h) adversely affect 
nursery and spawning areas; or (i) adversely affect species with special state or federal status. Mixing zones shall 
not apply to the discharge of bioaccumulative pollutants to waters of the state where the risk-based factors in Rule 
0400-40-03-.03(4)(l) are exceeded for the pollutant group. 

 
(3) The technical and economical feasibility of waste treatment, recovery, or adjustment of the method of discharge 

to provide correction shall be considered in determining the time to be allowed for the development of practicable 
methods and for the specified correction, to the extent allowable under paragraph (5) of Rule 0400-40-03-.06 
Permits for the discharge of pollutants may establish a schedule of compliance when necessary to allow a 
reasonable opportunity to comply with these water quality standards. When the division establishes a compliance 
schedule, it shall consider the technical and economic feasibility of waste treatment, recovery, or adjustment of 
the method of discharge. Any such schedule of compliance shall require compliance with an enforceable final 
effluent limitation as soon as possible and include a final compliance date. If compliance will take longer than one 
year, the schedule of compliance shall establish enforceable interim requirements, establish dates for compliance 
with these requirements that are no longer than one year apart, and require reporting of interim compliance actions 
within fourteen days of the applicable deadline. If the time necessary for completion of any requirement is more 
than one year and the requirement is not readily divisible into stages for completion, the permit shall require, at a 
minimum, specified dates for annual submission of progress reports on the status of interim requirements. 

 
(4) Water quality criteria for fish and aquatic life and livestock watering and wildlife set forth shall generally be applied 
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in permits on the basis of the following stream flows:  unregulated streams - stream flows equal to or exceeding 
the 7-day minimum, 10-year recurrence interval; regulated streams - all flows in excess of the minimum critical 
flow occurring once in ten years as determined by the Division.  However, criteria that are wholly or partially based 
on measurements of ambient aquatic community health, such as the nutrient, biological integrity, and habitat 
criteria for the fish and aquatic life use, shall support the designated use.  These criteria should be considered 
independent of a specified minimum flow duration and recurrence.  All other criteria shall be applied in permits on 
the basis of stream flows equal to or exceeding the 30 day minimum 5 year recurrence interval. 

 
(5) In general, deviations from normal water conditions are undesirable, but the frequency, magnitude and duration 

of the deviations shall be considered in interpreting the above criteria in assessing use support. Excursions from 
water quality criteria of a magnitude, frequency, and/or duration such that a specific use classification is no longer 
supported by existing water quality is the condition of impairment.  When interpreting pathogen data, samples 
collected during or immediately after significant rain events may be treated as outliers unless caused by point 
source dischargers.  Such outlier data may be given less weight in assessment decisions than non-rain event 
sampling results. 

 
(6) The criteria and standards provide that all All discharges of sewage, industrial waste, and other waste shall receive 

the degree of treatment or effluent reduction necessary to comply with water quality standards, or state or federal 
laws and regulations pursuant thereto, and where appropriate will comply with the "Standards of Performance" as 
required by the Tennessee Water Quality Control Act, (T.C.A., §§ 69-3-101, et seq.). 

 
(7) Where naturally formed conditions (e.g., geologic formations) or background water quality conditions are 

substantial impediments to attainment of the water quality standards, these natural or background conditions shall 
be taken into consideration in establishing any effluent limitations or restrictions on discharges to such waters. 
For purposes of water quality assessment, with the exception of pathogens, exceedances of water quality 
standards caused by natural conditions will not be considered the condition of pollution impairment. Examples of 
natural conditions include alterations caused by beaver activity, non-construction related rockslides of pyritic 
materials, and groundwater with naturally elevated metals or low dissolved oxygen levels. 

 
(8) There are cases in which the in-stream criteria as established by this rule are less than current chemical 

technological capabilities for analytical detection.  In instances where permit limits established through 
implementation of these criteria are below analytical capabilities, compliance with those limits will be determined 
using the following reporting limits, unless in specific cases other reporting limits are demonstrated to be the best 
achievable because of the particular nature of the wastewater being analyzed.  Such a demonstration shall be 
made at the time results are submitted and shall affirm that using methods, personnel, training, and equipment 
appropriate to reach applicable RRLs, the laboratory was unable to do so due to the nature of the sample.  The 
methods, equipment, and general nature of the interference shall be provided.  Inability to accurately quantify the 
level of a contaminant shall not be acceptable grounds for a higher reporting level if the permit requirement is 
based on detection/non-detection. 

 
 

REQUIRED REPORTING LEVELS [RRL] (µg/L) 
Approved EPA Methods Must Be Used) 

 
    
INORGANICS RRL BASE NEUTRALS RRL 
Antimony   3.0 Acenaphthylene (c)   2.3 
Arsenic, total (c)   1.0 Anthracene   0.7 
Arsenic (III) (c)   1.0 Benzo(a)anthracene (c)   0.3 
Beryllium (c)   1.0 Benzo(a)pyrene (c)   0.3 
Cadmium   1.0 3,4-Benzofluoranthene (c)   0.3 
Chromium, total   1.0 Benzo(k)fluoranthene (c)   0.3 
Chromium (III)   1.0 Bis(2-Chloroethyl)ether (c)   1.0 
Chromium (VI) 10.0 Bis(2-Ethylhexyl)phthalate(c)   2.5 
Copper   1.0 Chrysene   2.5 
Lead   1.0 1,2-Dichlorobenzene   2.0 
Mercury   0.2 1,3-Dichlorobenzene   2.0 
Nickel 10.0 1,4-Dichlorobenzene -  
Selenium   2.0    para-Dichlorobenzene   4.4 
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Silver   1.0 Diethyl phthalate   1.9 
Zinc   1.0 Dimethyl phthalate   1.6 
Cyanide   5.0 Di-n-Butyl phthalate   2.5 
  2,4-Dinitrotoluene (c)   1.0 
Dioxin 0.00001 Fluoranthene   2.2 
    
INORGANICS RRL BASE NEUTRALS RRL 
  Fluorene   0.3 
VOLATILES  Hexachlorobenzene (c)   1.9 
Acrolein   1.0 Hexachlorobutadiene (c)   5.0 
Acrylonitrile (c)   1.0 Hexachloroethane (c)   0.5 
Benzene (c)   1.0 Nitrobenzene 10.0 
Bromoform -  Phenanthrene   0.7 
      Tribromomethane (c)   1.0 Pyrene   0.3 
Carbon tetrachloride (c)   1.0   
Chloroform -  PESTICIDES  
      Trichloromethane (c)   0.5 Aldrin (c)   0.5 
Dichlorobromomethane (c)   1.0 g-BHC - Lindane (c)   0.5 
1,2-Dichloroethane (c)   1.0 Chlordane (c)   0.1 
1,1-Dichloroethylene (c)   1.0 4-4'-DDT (c)   0.1 
1,3-Dichloropropylene   1.0 4,4'-DDE (c)   0.1 
Ethylbenzene   1.0 4,4'-DDD (c)   0.1 
Methyl chloride -  Dieldrin (c)   0.05 
      Chloromethane (c)   1.0 a-Endosulfan   0.1 
Methylene chloride -  b-Endosulfan   0.05 
      Dichloromethane (c)   1.0 Endrin   0.1 
1,1,2,2-Tetrachloroethane (c)   0.5 Heptachlor (c)   0.05 
Tetrachloroethylene (c)   0.5 Heptachlor epoxide (c)   0.08 
Toluene   1.0 PCB-1242 (c)   0.5 
1,1,1-Trichloroethane   1.0 PCB-1254 (c)   0.5 
1,1,2-Trichloroethane (c)   0.2 PCB-1221 (c)   0.5 
Trichloroethylene (c)   1.0 PCB-1232 (c)   0.5 
Vinyl chloride (c)   2.0 PCB-1248 (c)   0.5 
  PCB-1260 (c)   0.5 

 
ACID EXTRACTABLES  PCB-1016 (c)   0.5 
2-Methyl-4,6-dinitrophenol-  PCB, total (c)   0.5 
    4,6-Dinitro-o-cresol 24.0 Toxaphene (c)   0.5 
2,4-Dinitrophenol 42.0   
Pentachlorophenol   5.0   
2,4,6-Trichlorophenol (c)   2.7   

 
(c)  carcinogen 
 

(8) All chemical data reported under this rule shall be generated using “sufficiently sensitive” analytical methods 
approved under 40 C.F.R. part 136 (2018) or required under 40 C.F.R. chapter I, subchapter N or O (2018). An 
approved method is “sufficiently sensitive” when: 

 
(a) The method minimum level (ML) is at or below the level of the applicable water quality criterion or the 

effluent limit established by the permit for the measured pollutant or pollutant parameter; or 
 
(b) The method ML is above the applicable water quality criterion or the effluent limit established by the 

permit, but the amount of the pollutant or pollutant parameter actually measured is high enough that the 
method detects and quantifies the level of the pollutant or pollutant parameter; or 

 
(c) Demonstration is made showing that the method used has the lowest ML of the approved methods for 

the measured pollutant or pollutant parameter in the sample/matrix being analyzed. (Documentation 
supporting this demonstration is to be submitted with reported data and shall include narrative justification 
for why the method chosen is believed to have the lowest ML of all approved methods identified in 40 
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CFR part 136 (2018). The Director shall determine whether the submitted information demonstrates 
sufficient method sensitivity.) 

 
Note: When there is no analytical method that has been approved under 40 C.F.R. part 136 (2018) or required 
under 40 C.F.R. chapter I, subchapter N or O (2018), and a specific method is not otherwise required by the 
Director, the applicant may use any suitable method but shall provide a description of the method. When selecting 
a suitable method, factors such as a method’s precision, accuracy, or resolution, must be considered when 
assessing the performance of the method. 

 
(9) Standard operating procedures for making stream and wet weather conveyance determinations (hydrologic 

determinations) 
 

(a) General 
 

1. Because a primary purpose of the Water Quality Control Act is to protect the Waters of the State 
for the public, and since streams receive a higher level of protection than wet weather 
conveyances, anyone desiring to alter a watercourse who wishes to avoid unnecessary expense 
and delay, may request the department to process a permit application or issue an authorization 
under a general permit with the presumption that the watercourse is a stream.  In that instance, 
a full hydrologic determination would not be performed under these rules.  However, nothing shall 
preclude an applicant from subsequently seeking a wet weather conveyance determination. 

 
2. The procedures detailed in this rule are intended to be used in situations where there is some 

question whether a watercourse is a stream or wet weather conveyance.  In situations where it is 
obvious that a watercourse is a stream, such as named rivers or streams with watersheds larger 
than a square mile, or spring-fed streams with consistent flow greater than one cubic foot per 
second, it is not necessary to conduct a detailed hydrologic determination. 

 
3. It is the purpose of this rule to set out the framework for making stream and wet weather 

conveyance determinations taking into consideration all relevant and necessary information on 
the biology, geology, geomorphology, precipitation, hydrology, and other scientifically based 
principles.  Staff of the Department and certified hydrologic professionals not employed by the 
Department who are making a submission pursuant to T.C.A. § 69-3-108(r) shall follow these 
rules and the Guidance for Making Hydrologic Determinations (Guidance) which contains the 
instructions and examples for proper application of these rules to situations in the field that has 
been developed pursuant to T.C.A. § 69-3-107(25) in making these determinations. 

 
4. The format for documenting these determinations is provided in the Hydrologic Determination 

Field Data Sheet (Data Sheet) in the Guidance.  All available field characteristics necessary to 
make an accurate determination shall be evaluated, and all evidence utilized in making a 
determination shall be documented using the Data Sheet or as an addendum. Applicants may 
choose to submit additional hydrological or geotechnical data not included in the standard 
procedure in support of a hydrologic determination.  Any additional relevant information submitted 
to the Department shall be considered by the Division in its determination. 

 
5. Any significant revision to the Data Sheet or Guidance shall be subject to a 30-day public 

comment period prior to adoption.  The Department shall advertise its intent to modify the Data 
Sheet or Guidance by posting notice of proposed changes on the Department’s internet web site 
and by sending to the permit mailing list.  Significant modifications include the addition or deletion 
or substantive modification of either the primary or secondary indicators or a change in the scoring 
system.  The Department shall consider the need for modifications to the Data Sheet and 
Guidance periodically and whenever a significant comment is submitted in regard to them.  

 
6. To be classified as a wet weather conveyance, a watercourse must meet all four elements of the 

definition in T.C.A. § 69-3-103.  Therefore, if it is determined that any one of the four elements 
does not apply to a watercourse, the watercourse is a stream. 
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7. Because natural variation and human activities can alter hydrologic conditions over time, 
hydrologic determination will only be considered valid for a maximum of five years or the term of 
a permit based on it. 

 
8. Because there can be considerable variability within a given reach of a watercourse, wet weather 

conveyance determinations should not be made on a single point but must also investigate up 
and down channel and consider the watercourse’s landscape context. 

 
9. All of the indicators referred to in these rules and the Guidance are evidence relevant to the 

presence or absence of one or more of the four elements of the wet weather conveyance 
definition.  The difference between the primary and secondary indicators is that each of the 
primary indicators is considered presumptive evidence alone regarding one or more of the four 
elements, and will allow for an immediate hydrologic determination to be made in most cases.  
Some of the primary indicators involve direct observations of the presence or absence of one or 
more of the elements.  The primary indicators of wet weather conveyances are: 

 
(i) hydrologic Hydrologic feature exists solely due to a process discharge, 
 
(ii) defined Defined bed and bank absent, watercourse dominated by upland vegetation/ 

grass, 
 
(iii) watercourse Watercourse dry anytime during February through April 15th under normal 

precipitation/ ground water conditions, and 
 
(iv) daily Daily flow and precipitation records showing feature only flows in direct response to 

rainfall. 
 

10. Primary indicators of streams are: 
 

(i) presence Presence of multiple populations of obligate lotic organisms with two months 
or longer aquatic phase, 

 
(ii) presence Presence of fish (except Gambusia), 
 
(iii) presence Presence of naturally occurring ground water table connection, 
 
(iv) flowing Flowing water in channel seven days or more since the last precipitation in the 

local watershed, and 
 
(v) evidence Evidence watercourse has been used as a supply of drinking water. 
 

11. When primary indicators cannot be observed or documented, then the investigator must evaluate 
the watercourse using secondary indicators.  The secondary indicators are an aggregate set of 
observations that in total are used to evaluate the presence or absence of one or more of the 
elements of a wet weather conveyance.  Secondary indicators are: 

 
(i) continuous Continuous bed and bank, 
 
(ii) sinuous Sinuous channel, 
 
(iii) in In-channel structure, riffle-pool sequences, 
 
(iv) sorting Sorting of soil textures or other substrate, 
 
(v) active Active/relic floodplain, 
 
(vi) depositional Depositional bars or benches, 
 
(vii) braided Braided channel, 
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(viii) recent Recent alluvial deposits, 
 
(ix) natural Natural levees, 
 
(x) headcuts Headcuts, 
 
(xi) grade Grade controls, 
 
(xii) natural Natural valley draingeway drainageway, 
 
(xiii) at At least second order channel on United States Geological Survey or Natural 

Resources Conservation Service map, 
 
(xiv) subsurface Subsurface flow/discharge into channel, 
 
(xv) water Water in channel more than forty-eight hours since rain, 
 
(xvi) leaf Leaf litter in channel, 
 
(xvii) sediment Sediment on plants or on debris, 
 
(xviii) organic Organic debris lines or piles (wrack lines), 
 
(xix) hydric Hydric soils in channel bed or sides, 
 
(xx) fibrous Fibrous roots in channel, 
 
(xxi) rooted Rooted plants in channel, 
 
(xxii) crayfish Crayfish in channel (exclude in floodplain), 
 
(xxiii) bivalves Bivalves/mussels, 
 
(xxiv) amphibians Amphibians, 
 
(xxv) macrobenthos Macrobenthos, 
 
(xxvi) filamentous Filamentous algae, periphyton, 
 
(xxvii) iron Iron-oxidizing bacteria/fungus, and  
 
(xxviii) wetland Wetland plants in channel. 
 

12. The secondary indicators shall be scored in accordance with the instructions in the Guidance.  
Hydrologic determinations will often be made on the basis of secondary indicators because none 
of the primary indicators is present at the time of investigation.  Any of the primary indicators 
contained in these rules and the Guidance may be considered conclusive after consideration of 
appropriate background information including recent weather and precipitation, in the absence of 
any directly contradictory evidence.   However, since hydrologic determinations are required to 
be made at all times of year, secondary indicators of hydrologic status will be used, in accordance 
with the Guidance and these rules, as determinant evidence in the absence of primary indicators.  
The secondary indicators used in the Guidance shall be based on sound scientific principles. 

 
13. Watercourses in which flow is solely a result of process or wastewater discharge or other non-

natural sources shall not be regulated as streams even though they may exhibit characteristics 
of a stream rather than a wet weather conveyance. 
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(b) The specific procedures outlined herein are intended to consider each of the four elements necessary for 
a watercourse to be classified as a wet weather conveyance. 

 
1. Because the duration of the flow in a watercourse is the central inquiry of hydrologic 

determinations, all of the primary and secondary indicators are relevant to evaluating it.  Although 
other factors may also be relevant, at a minimum the following procedures shall be used to 
determine if a watercourse flows only in direct response to precipitation runoff in its immediate 
vicinity. 

 
(i) Prior to conducting a field evaluation, the investigator should review recent precipitation 

patterns for the local area, the longer-term seasonal precipitation trends, and any other 
available information such as historic land use, regional geology and soil types, or 
previous hydrologic determinations near the site to be investigated. 

 
(ii) The investigator must decide if the determination is being conducted under “normal 

weather conditions.”  The procedure for determining if weather conditions are normal, or 
either wetter or drier than normal, is contained in the Guidance.  If conditions are either 
wetter or drier than normal the investigator must take this into consideration in making a 
hydrologic determination. 

 
(iii) The vast majority of wet weather conveyances will generally cease to flow within 48 hours 

of almost all except some of the largest rain events.  This is especially true in urbanized, 
impervious areas, or other areas with low infiltration rates, such as mowed lawns.  The 
investigator shall document the presence or absence of flow within the watercourse.  If 
in-stream surface flow is observed within the evaluated reach, and it has been at least 
seven days since the last rainfall event in the upstream watershed, the flow will not be 
considered a direct storm response, and the investigator shall conclude that the feature 
is a stream.  The investigator shall document the source of the precipitation data.  The 
source used shall be as close as feasible to the watercourse. 

 
(iv) When subsurface water discharges such as seeps, interstitial flow, perched water, or 

interflow are observed and used as indicators of hydrology, investigators shall consider 
the influence of recent precipitation events and localized soil and geologic conditions on 
these features to determine if these features provide adequate hydrology such that the 
watercourse flows more than in direct response to precipitation.  For example, since some 
such features have more flow when there has been significant recent precipitation, if they 
are flowing when there has not been much recent precipitation, it is more likely that they 
flow for sustained periods. In some instances, there may be observable outcroppings of 
a confining layer such as shale or clay that causes interstitial flow to discharge to a 
watercourse. In this situation, the capacity of up-gradient conditions such as the 
permeability and volume of the soils above the confining layer to sustain extended 
periods of surface flow should be considered. These types of sustained discharges 
should not be considered a direct response to rainfall.  In other instances, such as in 
areas with a highly karst geology, observed seeps into a watercourse may be not be able 
to sustain extended periods of flow, and may be considered a more direct response to 
rainfall. 

 
(v) Field investigations for hydrologic determinations should not be conducted if a one-inch 

precipitation event in 24 hours has occurred in the area of investigation within the 
previous 48 hours. 

 
2. The following procedures are to determine if the channel is above the ground water table at all 

times.  Under the definition of wet weather conveyance in T.C.A. § 69-3-103, if there are any 
times that the channel is not above the ground water table, it is a stream. 

 
(i) Since larger streams and rivers are frequently in contact with the ground water table, the 

investigator shall review topographic maps to determine if the watercourse is within the 
floodplain of, or within 20 feet in elevation of a larger stream or river known to carry 
perennial flow. Flow in such a watercourse should not be considered conclusive evidence 
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of a ground water table connection, but is contributing evidence to be considered in the 
determination. Therefore further investigation into additional factors including those listed 
below is necessary to determine that the watercourse in question is in contact with the 
ground water table. 

 
(ii) Since the presence of wetlands often indicates a shallow depth to the ground water table, 

the investigator shall search for the presence of wetlands in the immediate vicinity of the 
watercourse both on topographic maps and in the field. The presence of wetlands in the 
vicinity of the watercourse being examined should not be considered conclusive evidence 
of a ground water table connection, but is contributing evidence to be considered in the 
determination. Therefore further investigation into other factors including those listed 
below is necessary to determine that the watercourse in question is in contact with the 
ground water table. 

 
(iii) The investigator shall review United States Department of Agriculture soil surveys.  Their 

soil descriptions often contain information on depth to water table.  For watercourses 
whose channels are at a depth that indicates contact with the ground water table for the 
soil type in which they are formed, the investigator can conclude that the watercourse is 
in contact with the water table, absent contradicting field information. 

 
(iv) The investigator shall review site geological characteristics affecting the elevation of the 

ground water table with respect to the elevation of the channel, including the presence of 
karst bedrock features, erodibility of watershed soils, thickness of regolith and channel 
alluvium, depth to bedrock or laterally persistent silt or clay horizons, land-use 
disturbances, and other watershed conditions controlling or contributing to the presence 
or absence of channel base flow. 

 
(v) If data are available from water wells within one mile of and in similar landscape position 

to a watercourse under investigation, and if the surface elevation of standing water in the 
well is at or above the elevation of the bottom of the channel of the watercourse, then the 
investigator can conclude that the watercourse is in contact with the ground water table. 

 
(vi) The observed emergence of water from the ground is not necessarily water from the 

ground water table and should not be considered as conclusive for the purpose of this 
element. Therefore further investigation into factors including those listed above is 
necessary to determine the source of the emergent water. 

 
3. The following procedures are to determine if a watercourse is suitable for drinking water supplies. 

The investigator should note spring boxes, water pipes to carry water from the watercourse to a 
residence, or other observable evidence the watercourse is being used as a household water 
supply upstream of or within the segment being evaluated. When these features are noted, the 
investigator can conclude that the watercourse is a stream absent contradicting information. 

 
4. The following procedures are to determine if a watercourse, under normal weather conditions, 

due to naturally occurring ephemeral or low flow does not have sufficient water to support fish, or 
multiple populations of obligate lotic aquatic organisms whose life cycle includes an aquatic phase 
of at least two months. 

 
(i) The presence of the requisite aquatic life is a primary indicator that the watercourse 

supports that aquatic life. In order to find that the requisite aquatic life is present, the 
investigator must document more than one individual of at least two qualifying taxa in the 
evaluated reach under normal weather conditions. Unhatched eggs or any other stage of 
a taxon’s life cycle that could be found in a wet weather conveyance or lentic habitat 
(such as a deceased winged adult) should not be considered as a primary indicator that 
a watercourse is a stream. The specific taxa found should be noted on the Data Sheet. 
Representative individuals of the taxa used to make this determination should be 
collected for confirmation of identification. All aquatic life observed should be noted, even 
if some do not qualify as primary indicators. These organisms may also be relevant as 
secondary field indicators. 
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(ii) Indigenous members of taxa within the benthic macroinvertebrate groups listed below 

are obligate lotic aquatic organisms and thus are primary indicators that a watercourse is 
a stream when two or more specimens of two or more taxa are documented under normal 
weather conditions. 

 
(I) Gastropoda:  Pleuroceridae, Viviparidae, Valvatidae 
 
(II) Bivalvia:  Unionidae 
 
(III) Coleoptera:  Dryopidae, Elmidae, Psephenidae, Ptilodactylidae, Staphylinidae 
 
(IV) Diptera: Athericidae, Blephariceridae, Chironomidae (except:  Chironomini or red 

midges), Empididae, Ptychopteridae, Tanyderidae, and some Tipulidae 
(Antocha, Rhabdomastix, Dicranota, Hexatoma, Limnophila, Tipula) 

 
(V) Ephemeroptera:  all members, except:  Siphlonuridae, and some Ephemeridae 

(Hexagenia) 
 
(VI) Megaloptera:  all members, except:  (Chauliodes) 
 
(VII) Odonata: Aeshnidae, Calopterygidae, Cordulegastridae, Gomphidae, some 

Coenagrionidae (Argia, Chromagrion, Amphiagrion), some Libellulidae 
(Perithemis) and some Corduliidae (Epitheca, Helocordulia, Neurocordulia) 

 
(VIII) Plecoptera:  all members 
 
(IX) Trichoptera:  all members, except:  Molannidae, some Leptoceridae 

(Nectopsyche, Triaenodes), and some Limnephilidae (Ironoquia, Limnephilus, 
Hesperophylax) 

 
(X) Oligochaetes: Branchiobdellidae, Lumbriculidae, Sparganophilidae, some 

Tubificidae (subfamily Naidinae, Ilyodrilus, Rhyacodrilus, Varichaetadrilus), and 
some Lumbricidae (Eiseniella tetraedra only). 

 
(iii) The presence of any indigenous fish species, other than the Mosquitofish (Gambusia), 

documented under normal weather conditions, is also a primary indicator that the 
watercourse is a stream, and constitutes support of the requisite aquatic life. 

 
(iv) There are conditions in which a stream may be dry for a period of weeks or even months, 

but supports multiple populations of lotic aquatic organisms or fish at other times during 
a year.  In such conditions, an investigator could appropriately determine that there is 
sufficient water on an annual basis to support such populations even though there were 
not any present on a particular date.  In addition, manmade pollution or other water quality 
issues may preclude support of these organisms.  Therefore, the absence of lotic aquatic 
organisms at the time of the investigation cannot be the sole basis for a determination 
that a watercourse meets the fourth element of the definition. When multiple populations 
of lotic aquatic organisms or fish cannot be documented to occur in a watercourse, then 
the investigator must consider the hydrologic and biologic factors referred to as 
secondary indicators in these rules and the Guidance to make a hydrologic determination. 

 
(v) Under normal weather conditions, if the investigator documents the absence of water due 

to naturally occurring conditions in a watercourse between February 1 and April 15, then 
the investigator can conclude the watercourse is unable to support fish or multiple 
populations of obligate lotic aquatic organisms whose life cycle includes an aquatic phase 
of at least two months and is therefore a wet weather conveyance. 

 
Authority: T.C.A. §§ 69-3-101 et seq. and 4-5-201 et seq. 
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Rule 0400-40-03-.06 Antidegradation Statement is amended by deleting it in its entirety and substituting instead the 
following: 
 
(1) General 
 

(a)  It is the purpose of Tennessee’s standards to fully protect existing uses of all surface waters as established 
under the Act. Existing uses are those actually attained in the waterbody on or after November 28, 1975. 
Additionally, the Tennessee Water Quality Standards shall not be construed as permitting the degradation 
(see definition) of high quality surface waters. Where the quality of Tennessee waters is better than the 
level necessary to support propagation of fish, shellfish, and wildlife, or recreation in and on the water, 
that quality will be maintained and protected unless the Department finds, after intergovernmental 
coordination and public participation, that lowering water quality is necessary to accommodate important 
economic or social development in the area in which the waters are located as established herein. In such 
waters, there shall be achieved the highest statutory and regulatory requirements for all new and existing 
point sources in that stream segment and Ssources or activities exempted from permit requirements under 
the Water Quality Control Act in that stream segment should utilize all cost-effective and reasonable best 
management practices to prevent degradation of waters. Where new or increased temperature alterations 
are proposed, a successful demonstration as determined by the Department under Section 316(a) of the 
Clean Water Act, 33 U.S.C. § 1326, shall be considered to be in compliance with this rule.  

 
(b)  To apply this antidegradation statement in the permitting context to permits for new or increased 

discharges, new or increased water withdrawals, or new or expanded habitat alterations, the Department 
shall first determine if the application is complete. Absent extraordinary circumstances, the Department 
shall notify the applicant that an application is complete or of any deficiencies within 30 days of receipt of 
the application. When the Department determines the application is complete, it shall provide notice to 
the applicant in writing. 

 
1. A complete application will include all of the information requested on the forms provided by the 

Department. For activities other than new domesic domestic wastewater discharges, a complete 
application will include the applicant’s basis for concluding that the proposed activity: 

 
(i) will Will not cause measurable degradation (for withdrawals or discharges), or  
 
(ii) will Will only cause de minimis degradation, or  
 
(iii) Will cause no significant degradation (for habitat alterations), or 
 
(iii)(iv) will Will cause more than de minimis degradation.  
 

2. If the proposed activity will cause degradation of any available parameter above a de minimis 
level, or if it is a new discharge of domestic wastewater, a complete application will: 

 
(i) analyze all reasonable alternatives and describe the level of degradation caused by each 

of the feasible alternatives Analyze a range of potentially practicable alternatives to 
prevent or lessen the degradation associated with the proposed activity;  

 
(ii) discuss the Demonstrate that the proposed degradation is necessary to accommodate 

important social and or economic consequences of each alternative development in the 
area in which the waters are located; and 

 
(iii) demonstrate Demonstrate that the proposed degradation will not violate the maintain 

water quality criteria for uses sufficient to protect existing uses in the receiving waters 
and is necessary to accommodate important economic and social development in the 
area.   

 
3. Such alternatives analyses shall include, at a minimum, completed and accurate Worksheets A 

and B for public sector applicants or Worksheets A and G for private system applicants, or shall 
provide alternative information subject to approval by the Department. Additionally, to provide 
information to the Department regarding the applicant’s claim of economic or social necessity, 
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public sector applicants shall provide the relevant information from Forms O, P, Q, S, T, U, and 
AA, found in the EPA guidance document (Economic Guidance); private sector applicants shall 
provide the relevant information from Forms O, R, V, W, X, Y, Z, and AB, found in the EPA 
guidance document (Economic Guidance).  Either type of applicant shall submit alternative or 
additional information regarding economic or social necessity as directed by the Department. 
These forms are found in the EPA guidance document entitled Interim Economic Guidance for 
Water Quality Standards: Workbook (EPA 823/B-95-002) (Economic Guidance). Reasonable An 
alternative to degradation is practicable if it is technologically possible, able to be put into practice, 
and economically viable. Potentially practicable alternatives for the various activities include, but 
are not limited to, the following: actions. 

 
(i)  Alternatives for discharges include connection to an existing collection system, land 

application, water reuse, water recycling, or other treatment alternatives to prevent or 
reduce the level of degradation. For small domestic discharges, connection to an existing 
system or land application will be considered preferable. 

 
(ii)  For water withdrawals, alternatives include water conservation, water reuse or recycling, 

off-stream impoundments, water harvesting during high flow conditions, regionalization, 
withdrawing water from a larger waterbody, use of ground water, connection to another 
water supply with available capacity, and pricing structures that encourage a reduction in 
consumption. 

 
(iii) For activities that cause habitat alterations, alternatives that avoid or minimize 

degradation should be explored and explained by the applicant. These avoidance or 
minimization activities could include maintaining or enhancing buffer zones, bridging a 
stream rather than culverting it, altering the footprint of a project instead of relocating a 
stream, or using a culvert without a bottom, instead of one that is fully concreted. 

 
4. To demonstrate that greater than de minimis degradation is necessary to accommodate important 

social or economic development in the area in which the waters are located, the applicant shall 
provide a written justification to include, as applicable, a description of the project, the  number of 
jobs anticipated to be created (including salaries/benefits, duration, and type), tax revenue to be 
generated, impact of the proposed degradation to development potential in the area, other 
social/cultural impacts, and any other justification. Applicants shall submit alternative or additional 
information regarding economic or social necessity as directed by the Department. The 
justification should demonstrate an overall benefit to the local community, not just a benefit to the 
applicant. 
 

(c) When the Department determines that a permit application is complete, it shall notify The Department 
shall propose a permit action by notifying the applicant by letter or email in writing and shall notify by 
notifying the public and the state and federal agencies with jurisdiction over fish, wildlife, shellfish, plant 
and wildlife resources, parks, and historic preservation by posting a notice on the Department’s web site 
and sending email to persons who have asked to be notified of permit actions. In the case of new or 
expanded habitat alterations or new or increased water withdrawals this public notice shall be a part of 
the public notice of a permit application under paragraph (4) of Rule 0400-40-07-.04 and shall contain the 
information required by, and be governed by the procedures of, that paragraph of the rules.  For a new or 
increased discharge, the public notice shall summarize the information given by the applicant pursuant to 
subparagraph (b) of this paragraph and shall contain the information required by, and be governed by the 
procedures of, Rule 0400-40-05-.06. Public notices should also include the Department’s preliminary 
determination of the level of degradation and the antidegradation category of the affected waters. 

 
(d) Next, After completion of the public notice and comment period, the Department shall determine make a 

final determination of the level of degradation that would occur as a result of the proposed activity. Not all 
activities cause an addition of pollutants, diminish flows, or impact habitat.  

 
1. In the case of discharges, if the department determines that no measurable degradation will occur 

as a result of the activity, no further review under this rule is required regardless of the 
antidegradation classification of the receiving stream, unless the activity: 

 



 

SS-7039 (November 2017)  RDA 1693 

 
30 

(i) is a new domestic wastewater discharge, or 
 
(ii) introduces a parameter identified as bioaccumulative, or 
 
(iii) introduces a parameter with a criterion below the current method detection level for that 

substance, or 
 
(iv) is proposed to occur in an ONRW. 
 

2. In the case of water withdrawals requiring permits from waters other than ONRWs, if the 
Department determines that no measurable degradation will occur, no further review under this 
rule is required regardless of the antidegradation classification of the receiving stream. 

 
3. In the case of habitat alterations, if the department determines that no degradation or only more 

than de minimis degradation will occur, no further review under the rule is required regardless of 
the antidegradation classification of the receiving stream. 

 
(e)  If the steps described in subparagraphs (b), (c) and (d) of this paragraph do not conclude the review under 

this rule, the Department shall determine make a final determination whether the waters impacted by the 
activity are ones with available parameters, unavailable parameters, Exceptional Tennessee Waters, or 
Outstanding National Resource Waters, or if they are in more than one category. For example, a stream 
segment may be unavailable for one parameter and be available for others and Exceptional Tennessee 
Waters may also be unavailable for certain parameters. If an activity is proposed in a waterbody that is in 
more than one category, it must meet all of the applicable requirements. 

 
(2)  Waters with unavailable parameters 
 

Unavailable parameters exist where water quality is at, or fails to meet, the levels specified in water quality criteria 
in Rule 0400-40-03-.03, even if caused by natural conditions. In the case of a criterion that is a single response 
variable or is derived from measurement of multiple responsible response variables, the unavailable parameters 
shall be the agents causing water quality to be at or failing to meet the levels specified in criteria.  For example, if 
the biological integrity criterion (derived from multiple response variables) is violated, the unavailable parameters 
shall be the pollutants causing the violation, not the response variables.   
 
(a) In waters with unavailable parameters, new or increased discharges that would cause measurable 

degradation of the parameter that is unavailable shall not be authorized. Nor will discharges be authorized 
in such waters if they cause additional loadings of unavailable parameters that are bioaccumulative or 
that have criteria below current method detection levels. 

 
(b) In waters with unavailable parameters, no new or expanded increased water withdrawals that will cause 

additional measurable degradation of the unavailable parameter shall be authorized. 
 
(c) Where one or more of the parameters comprising the habitat criterion are unavailable, activities habitat 

alterations that cause additional significant degradation of the unavailable parameter or parameters above 
the level of de minimis shall not be authorized. 

 
(3)  Waters with available parameters 
 

Available parameters exist where water quality is better than the levels specified in water quality criteria in Rule 
0400-40-03-.03.  
 
(a) In waters with available parameters, new or increased discharges that would cause degradation above 

the level of de minimis for any available parameter for any criterion, or a new domestic wastewater 
discharge, will only be authorized if the applicant has demonstrated to the Department that reasonable 
there are no practicable alternatives to prevent or lessen degradation are not feasible associated with the 
proposed activity and the degradation is necessary to accommodate important economic or social 
development in the area and the degradation will not violate the water quality criteria for uses existing in 
the receiving waters. If one or more practicable alternatives is identified, the Department shall only find 
that a lowering is necessary if those alternative(s) are selected for implementation. 
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(b) In waters with available parameters, new or expanded increased water withdrawals that would cause 

degradation above the level of de minimis will only be authorized if the applicant has demonstrated to the 
Department that reasonable there are no practicable alternatives to prevent or lessen degradation are not 
feasible associated with the proposed activity and the degradation is necessary to accommodate 
important economic or social development in the area and will not violate the water quality criteria for uses 
existing in the receiving waters. If one or more practicable alternatives is identified, the Department shall 
only find that a lowering is necessary if those alternative(s) are selected for implementation. 

 
(c) In waters with available parameters, an activity that would cause degradation of habitat above the level 

of de minimis will only be authorized if the applicant has demonstrated to the Department that reasonable 
there are no practicable alternatives to prevent or lessen degradation are not feasible associated with the 
proposed activity and the degradation is necessary to accommodate important economic or social 
development in the area and will not violate the water quality criteria for uses existing in the receiving 
waters. If one or more practicable alternatives is identified, the Department shall only find that a lowering 
is necessary if those alternative(s) are selected for implementation. 

 
(4)  Exceptional Tennessee Waters 
 

(a)  Exceptional Tennessee Waters are surface waters other than wet weather conveyances that are in any 
one of the following categories:  

 
1. Waters within state or national parks, wildlife refuges, forests, wilderness areas, or natural areas; 
 
2.  State Scenic Rivers or Federal Wild and Scenic Rivers; 

 
3.  Federally-designated critical habitat or other waters with documented non-experimental 

populations of state or federally-listed threatened or endangered aquatic or semi-aquatic plants, 
or aquatic animals; 

 
4.  Waters within areas designated as Lands Unsuitable for Mining pursuant to the federal Surface 

Mining Control and Reclamation Act where such designation is based in whole or in part on 
impacts to water resource values; 

 
5.  Waters with naturally reproducing trout; 
 
6.  Waters with exceptional biological diversity as evidenced by a score of 40 or 42 on the Tennessee 

Macroinvertebrate Index (or a score of 28 or 30 in subecoregion 73a) using protocols found in 
TDEC’s 2011 2017 Quality System Standard Operating Procedure for Macroinvertebrate Stream 
Surveys, provided that the sample is considered representative of overall stream conditions; or 

 
7.  Other waters with outstanding ecological, or recreational value as determined by the Department. 

When application of this provision is a result of a request for a permit, such preliminary 
determination is to be made within 30 days of receipt of a complete permit application. 

 
(b)  The Department will maintain a list of waterbodies that have been reviewed and are known to have one 

or more of the above characteristics on its website and will make paper copies of that list available upon 
request. 

 
(c)  Authorization of Activities in Exceptional Tennessee Waters 
 

1.  In waters identified as Exceptional Tennessee Waters new or increased discharges that would 
cause degradation of any available parameter above the level of de minimis and discharges of 
new domestic wastewater discharges will only be authorized if the applicant has demonstrated to 
the Department that reasonable there are no practicable alternatives to prevent or lessen 
degradation are not feasible associated with the proposed activity, are not feasible and the 
degradation is necessary to accommodate important economic or social development in the area, 
and the discharge will not violate the water quality criteria for uses existing in the receiving waters. 
If one or more practicable alternatives is identified, the Department shall only find that a lowering 
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is necessary if those alternative(s) are selected for implementation. At the time of permit renewal, 
previously authorized discharges, including upstream discharges, which presently degrade 
Exceptional Tennessee Waters above a de minimis level, will be subject to a review of updated 
analysis of alternatives analysis information provided by the applicant, but not to a determination 
of economic/social necessity. Public participation for these existing discharges will be provided in 
conjunction with permitting activities. Sources exempted from permit requirements under the 
Water Quality Control Act should utilize all cost-effective and reasonable best management 
practices. 

 
2. In waters identified as Exceptional Tennessee Waters, new or increased water withdrawals that 

would cause degradation of any available parameter above the level of de minimis will only be 
authorized if the applicant has demonstrated to the Department that reasonable there are no 
practicable alternatives to prevent or lessen degradation are not feasible associated with the 
proposed activity and the degradation is necessary to accommodate important economic or social 
development in the area and will not violate the water quality criteria for uses existing in the 
receiving waters. If one or more practicable alternatives is identified, the Department shall only 
find that a lowering is necessary if those alternative(s) are selected for implementation. 

 
3. In waters identified as Exceptional Tennessee Waters, an activity that would cause degradation 

of habitat above the level of de minimis will only be authorized if the applicant has demonstrated 
to the Department that reasonable there are no practicable alternatives to prevent or lessen 
degradation are not feasible associated with the proposed activity, and the degradation is 
necessary to accommodate important economic or social development in the area and will not 
violate the water quality criteria for uses existing in the receiving waters. If one or more practicable 
alternatives is identified, the Department shall only find that a lowering is necessary if those 
alternative(s) are selected for implementation. 

 
(d)  Determination of Economic/Social Necessity - The Department’s determination that degradation above a 

de minimis level of Exceptional Tennessee Waters resulting from a proposed new or increased discharge, 
new or expanded habitat alteration, or new or increased water withdrawal is, or is not, necessary to 
accommodate important economic and or social development in the area shall be subject to review by 
the Board of Water Quality, Oil and Gas under the following procedures. 

 
1. If the Department determines after completion of the public notice and comment procedures 

established in subparagraph (1)(c) of this rule that an activity that would cause degradation above 
a de minimis level of Exceptional Tennessee Waters is necessary to accommodate important 
economic or social development in the area, it shall give notice to the applicant, the public, and 
federal and state agencies with jurisdiction over fish, wildlife, shellfish, plant and wildlife 
resources, parks, and advisory councils for historic preservation.  In the case of an application for 
a discharge, this notice may be combined with the notice of a draft permit under this rule.  In the 
case of an application for a habitat alteration or water withdrawal, this This notice shall be given 
by being posted on the Department’s web site and by sending email to persons who have asked 
to be notified of permit actions.  Within 30 days after the date of the notification, any affected 
intergovernmental coordination agency or affected third person may petition the Board for a 
declaratory order under T.C.A. § 4-5-223, and the Board shall convene a contested case.  After 
the Board has convened a contested case in response to a declaratory order petition under this 
part, the Department shall within 5 business days thereafter transmit the petition to the 
Administrative Procedures Division of the Secretary of State so the contested case may be 
docketed and an administrative law judge may be assigned to the case.  If a declaratory order 
petition is timely filed, the Department shall not proceed further in processing the permit 
application until the petition has been resolved before the Board.  In the contested case, the 
petitioner shall have the burden of proof, and the Department’s determination shall carry no 
presumption of correctness before the Board.  The applicant is a necessary party to the 
declaratory order contested case, and if the applicant does not participate in the contested case, 
the Board shall render a decision that degradation is not necessary to accommodate important 
economic or social development in the area.  If no intergovernmental coordination agency or third 
person petitions for a declaratory order within 30 days of the notification date, or if one is filed 
after the 30 days expires, then the Department shall proceed with processing the permit 
application.  
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2. A declaratory order contested case conducted under this subparagraph shall be subject to the 

following procedures.  Mediation may occur if all the parties agree.  Any proposed agreed order 
resulting from mediation shall be subject to approval by the Board.  In order to provide for an 
expedited proceeding, the contested case is subject to the following time limitations.  The time 
periods specified in this part shall commence on the day after the contested case has been 
docketed by the Administrative Procedures Division of the Secretary of State and an 
administrative law judge has been assigned to the case.  Any alteration of the time periods set 
out in this part shall be granted only upon agreement of all the parties, or when there have been 
unforeseen developments that would cause substantial prejudice to a party, or when the parties 
have agreed to mediation.  Within 20 days, the parties shall confer to try and develop a proposed 
agreed scheduling order.  If the parties are unable to agree, then each party shall submit a 
proposed scheduling order, and the administrative law judge, after a hearing, shall enter a 
scheduling order.  All discovery shall be completed no later than 20 days prior to the date the 
hearing before the Board is to begin.  Within 120 days, the hearing before the Board shall begin, 
but the Board on its own initiative may exceed 120 days to complete the hearing and render its 
final decision.  In order for degradation of Exceptional Tennessee Waters to proceed pursuant to 
these rules, the Board must make a finding approving degradation by a majority vote of the 
members of the Board present and voting. 

 
3. If the Department determines that degradation is not necessary to accommodate important 

economic or social development in the area, it will notify the applicant, the federal and state 
agencies with jurisdiction over fish, wildlife, shellfish, plant and wildlife resources, parks, and 
advisory councils for historic preservation, and third persons who have asked to be notified of 
permit actions.  The Department also will issue a tentative decision to deny the permit because 
degradation is not necessary.  In accordance with paragraph (4) of this rule, the Department will 
provide the public with notice of and an opportunity to comment on its tentative denial decision.  
If no public hearing is requested within the 30 day public comment period, and if the Department 
does not alter its tentative decision to deny, the Department shall notify the applicant of its final 
decision to deny the permit because degradation is not necessary.  Within 30 days after receiving 
notice of the final decision to deny the permit, the applicant may seek review of the decision that 
the degradation is not necessary to accommodate important economic or social development in 
the area in a contested case before the Board in accordance with T.C.A. § 69-3-105(i).  Within 5 
business days after the Department receives an applicant’s written request for a contested case 
hearing before the Board, the Department shall transmit the written request to the Administrative 
Procedures Division of the Secretary of State so the contested case may be docketed and an 
administrative law judge may be assigned to the case.  In the contested case, the applicant shall 
have the burden of proof, and the Department’s determination shall carry no presumption of 
correctness before the Board.  The federal and state intergovernmental coordination agencies, 
and third persons who requested notification of the Department’s degradation determination will 
be notified by the Department of the applicant’s permit appeal.  The intergovernmental 
coordination agencies and third persons may seek to intervene in the contested case in 
accordance with T.C.A. § 4-5-310. 

 
(5)  Outstanding National Resource Waters 
 

(a)  The following streams or portions of streams are designated as ONRW: 
 

WATERBODY  PORTION DESIGNATED AS ONRW 
 

1.  Little River  Portion within Great Smoky Mountains National Park. 
 
2.  Abrams Creek  Portion within Great Smoky Mountains National Park. 
 
3. West Prong Little  Portion within Great Smoky Mountains National Park  
 Pigeon River  upstream of Gatlinburg 
 
4.  Little Pigeon River From the headwaters within Great Smoky Mountains 

National Park downstream to the confluence of Mill 
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Branch. 
 
5.  Big South Fork  Portion within Big South Fork National 

Cumberland River River and Recreation Area. 
 
6.  Reelfoot Lake  Tennessee portion of the lake and its associated  

wetlands. 
 
7.  The portion of the Obed River that is designated as a federal wild and scenic river as of June 22, 

1999 is designated as ONRW, provided however, that if the current search for a regional water 
supply by the Cumberland Plateau Regional Water Authority results in a determination that it is 
necessary to utilize the Obed River as its source of drinking water, for that purpose the Obed 
shall be designated as an Exceptional Tennessee Water and any permit issued for that project, 
whether state, federal, or otherwise, shall be considered under the requirements for Exceptional 
Tennessee Waters. 

 
(b)  The Department may recommend to the Board of Water Quality, Oil and Gas that certain waterbodies be 

designated as Outstanding National Resource Waters (ONRWs). These shall be high quality waters which 
constitute an outstanding national resource, such as waters of National and State parks and wildlife 
refuges and waters of exceptional recreational or ecological significance. Designation of ONRWs must 
be made by the Board of Water Quality, Oil and Gas and will be accomplished in accordance with T.C.A. 
§ 69-3-105(a)(1) of the Tennessee Water Quality Control Act and through the appropriate rulemaking 
process.  

 
1. In surface waters designated by the Board of Water Quality, Oil and Gas as ONRWs, no new 

discharges, expansions of existing discharges, water withdrawals or mixing zones will be 
permitted unless such activity will not result in either measurable degradation or discernible effect. 
At the time of permit renewal, previously authorized discharges, including upstream discharges 
and withdrawals, which presently degrade an ONRW, will be subject to an analysis of alternatives 
analysis. Public participation for these existing discharges will be provided in conjunction with 
permitting activities.  

 
2. In waters designated by the Board of Water Quality, Oil and Gas as ONRWs, no new or increased 

expanded habitat alteration that would cause degradation of habitat above the level of de minimis 
or degrade water chemistry for more than a short duration will be authorized. 

 
Authority: T.C.A. §§ 69-3-101 et seq. and 4-5-201 et seq. 


